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‘Picking College for en 


> Many THousANDs of young students are knocking on the doors of colleges 
and universities to gain admittance to courses that will train them to become 
scientists and engineers. 

The colleges have highly perfected methods of picking the students of abil- 
ity and promise they wish to admit. 


But how does the potential student pick the college that will train him 
effectiy ely? f 

Here are some suggested criteria for use by high school students and their 
parents in judging undergraduate colleges: 

Are adequate courses offered in mathematics, physics, chemistry, zoology, 
botany and geology? 

How good i is the science faculty? Are the professors nationally recognized? 
This can be determined by checking the list of faculty and determining the 
number in the standard biographical volumes, American Men of Science and 
Who’s Who. How many are in academies in which membership is a recog- 
nition of attainment? How many hold honorary degrees? 

What alumni are eminent in science? 

Are there separate buildings for science laboratories? e 

Does the university or college have current research projects and grants 
from government and foundations or both? 

Does the institution confer the B.S. degree? 

Is the institution on the approved list of accrediting associations? 

Some of the factors that are not important in determining the science stand- 
ing of an undergraduate college include: 






The success of its athletic teams in intercollegiate competition. 

Its geographical location or size. 

Whether the institution gives graduate courses leading to advanced degrees. 
Whether or not the college is coeducational. 

Whether father, mother, other relatives or friends were graduated there. 


Vol. 31, No. 6 Formerly Chemistry Leaflet 

Including The Science Leaflet 
Published monthly, September through May, by Science Service, Inc., the non-profit institution 
for the popularization of science. Publication Office: 326 W. Beaver Ave., State College, Pa. 
Entered as second-class matter at the Post Office, State College, Pa., under Act of Congress 


of March 3, 1879. Address subscriptions and editorial communications to the Editorial Office: 
1719 N Street N.W., Washington 6, D. C 


$4 a Year; Two-Year Subscription $7; Your Own and a Gift Subscription $7 a Year. | 
50¢ a Copy except $1 a Copy for May issue. Ten or more subscriptions to the same 
address: $2.90 a Year each. Subscriptions preferred for full volumes only, September 
through May inclusive; back copies sent. No charge for Foreign or Canadian Postage. | > 
Editor: WATSON DAVIS Assistant Editor: S$. DAVID PURSGLOVE 

Consulting Editor: PAULINE BEERY MACK (Editor 1927-1944) hi 


Editor in Memoriam: HELEN MILES DAVIS (1944-1957) 


gr 


On 
February, 1958 Sc 


te 
Copyright © 1958 by Science Service, Inc. All rights reserved. Science Service issues press ce 
service for newspapers and magazines, publishes Science News Letter (weekly), issues THINGS 
of Science (monthly) and administers Science Clubs of America. 


Science Service is the educational and scientific institution organized in 1921 as a non- . 
profit corporation with trustees nominated by the National Academy of Sciences, the National “ 
Research Council, the American Association for the Advancement of Science, the Scripps 
Estate and the Journalistic Profession. 


eges 
ome 


abil- 
him 
heir 
ogy, 


zed? 
the 
and 


-COg- 


rants 


1958 


itution 


press 
LINGS 


1 non- 
ational 
cripps 


> Birtu or a thermonuclear reaction. This streak, or smear camera, photo- 
graph of a pinch tube discharge shows the behavior of the discharge over a 
short interval of time. The camera looks at the discharge through a narrow 
slit and the film 1s rapidly pulled past the slit. This is one of the experiments 
on controlled thermonuclear reactions being carried out at the Los Alamos 
Scientific Laboratory as part of Project Sherwood. 


H-Bomb Reactions Controlled 


by ANN EwInc 


> Fiery HYDROGEN bomb reactions 
have been controlled momentarily at 
temperatures up to 6,000,000 degrees 
centigrade in laboratories in the U. S. 
and England, the atomic energy agen 
cies of each country have reported. 


Fesruary, 1958 


This does not mean that peaceful 
power from taming thermonuclear re 
actions is going to be available soon. 
It does mean that scientists in both 
countries, and presumably Russia as 
well, are on the right track in their 






































efforts to harness H-bomb forces, but 
several years of research are needed 
before the many remaining problems 
will be solved. 

Key to the progress announced Jan. 
24 is the production of thermonuclear 
neutrons, fundamental nuclear _parti- 
cles also produced when uranium and 
other atoms fission, or split. 


Obtaining these neutrons in a plas- 
ma of deuterium gas, even though 
only for thousandths or millionths of 
a second, brings mankind a step closer 
to having limitless power, using the 
world’s oceans as a deuterium source. 


The achievement was reported in 
several scientific papers by both U. S. 
and British researchers in the London 
scientific journal, Nature (Jan. 25). 


The few millionths of a second dur- 
ing which the thermonuclear neutrons 
are generated by U. S. scientists is an 
“appreciable length of time” in this 
field, Dr. Arthur E. Ruark, chief of 
the Atomic Energy Commission’s con- 
trolled thermonuclear branch, explain- 
ed. 


Further Work Needed 


He cautioned, however, that the re- 
search was not yet at a point compar- 
able to the start-up of the first fission 
reactor in December, 1942. 


Much longer containment and 
temperatures on the order of a hun- 
dred million degrees would be re- 
quired for a power-producing thermo- 
nuclear reactor. 


In both the British and U. S. ex- 
periments, large numbers of neutrons 
have been produced. The difficult and 
delicate test is to make sure these neu- 
trons result from thermonuclear reac- 
tions. They could be “false” neutrons 





resulting from collisions with the con- 
tainer’s walls or from other unwanted 
effects. 

Dr. Ruark said results to date “en- 
courage” the belief that the undesir- 
able “false” neutrons are not gener- 
ated in such large quantities as to 
spoil the desired reactions. Definite 
proof the neutrons result from ther- 
monuclear reactions is being sought 
in both countries. 


With more powerful and somewhat 
I 
larger apparatus, he predicted, the 
g ppar 1 
present hopeful results “will be ex- 
ceeded.” 


The British research was conducted 
by the United Kingdom’s Atomic En- 
ergy Authority at its Harwell facility. 
Their most promising results were 
obtained with ZETA, for Zero-Ener- 
gy Thermonuclear Assembly, which 
started operation last August. 


With it, temperatures of two to five 
million degrees centigrade were gen- 
erated and the hot gas was isolated 
from the container’s walls for periods 
of two- to five-thousandths of a sec- 
ond. The heating process was repeat- 
ed every ten seconds. 


Unknown Process 


For useful power output, the hot 
deuterium gas must be kept from 
touching the walls for much longer 
times, probably several seconds. 


The number of neutrons produced 
by each pulse of energy in the ZETA 
apparatus was roughly double that ex- 
pected from a thermonuclear reaction 
at the measured temperatures. Some 
yet unknown process must be the rea- 
son, Dr. Lyman Spitzer, Jr., director 
of Princeton University Observatory, 
concluded after a careful analysis. 
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Work on pinched discharges in 
deuterium is now going on in a num- 
ber of countries. These efforts are in- 
spired by the hope that the gas can 
be made hot enough, and be confined 
long enough by its own magnetic 
held to yield fusion power, Dr. Ruark 
said. 


When the gas is fairly dense and 
hot, the nuclei, deuterons, will 
collide violently and repeatedly. Scien 
tists emphasize the key is “repeated 

’ For the last 25 years, researchers 
have fused deuterons in suitable ac 
celerators. 


very 


Reluctant Release 


The joint fusion announcement re 
sulted from a desire on the part of 
AEC Chairman Lewis L. Strauss and 
Sir Edwin Plowden, chairman of the 
United Kingdom Atomic Energy Au 
thority, to correct what they 
“misinterpretations” about the 

progress in both countries. 


labeled 
status 


The U. S. Atomic Energy Commis 
sioners, and particularly Chairman 
Strauss, agreed only very reluctantly 
to remove U. S. studies on taming the 
H-bomb reactions from under securi 
ty wraps. 
last informed 


As early spring, 





sources say, the AEC’s apparent atti- 
tude was to hold all such work for re 
lease next September at the 1958 
Atoms-For-Peace Conference. The aim 
was to make as big a splash in the 
world-wide propaganda’ market as the 
U. S. did when details concerning 
atomic reactors were made public at 
the 1955 Geneva Conference on Peace 
ful Uses of Atomic Energy. 


Delay May Put U. S. Behind 


Most scientists take a 
view of using the security classifica 
tion system for propaganda purposes. 
They believe progress in science is 
much faster when all information on 
scientific experiments is exchanged as 
freely and rapidly as possible. 


very dim 


Some experts connected with the 
thermonuclear experiments believe the 
U. S. delay in publishing results in 
this field has put this country behind 
such countries as England and Russia 
in this field. 


Another by-product of the extreme 
secrecy surrounding thermonuclear 
studies, very important but seldom 
discussed, is the fact that few, if any, 
students are studying or being trained 
to carry on research work in the fu 
ture. 


On the Back Cover 


> British Arrempts to control thermonuclear reactions generally have involved 


Thermonuclear 


w Zero Energy 


Assembly, ZETA. The artist's diagram of the 


famed “doughnut” device at Britain’s Atomic Energy Research Establishment, 


Harwell, shows a cut-away view of the torus. 
is the plasma, or hot gas, being “pinched” 


shown at the right. 
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The white strip in the center 
electrically. The transformer is 


Problems of Taming 
H-Bomb Reactions 


Background of Thermonuclear Work 


(During the January 24 press conference called in Washington to 
describe American and British thermonuclear research Dr. Arthur 


E. Ruark, chief of the U. S. Atomic Energy Commission’s controlled 
thermonuclear branch, explained the science involved in the work. 
The following is part of the text of his prepared discussion.) 


Magnetic Bottle 

We want to explain how an elec- 
tric current can form its own “mag 
netic bottle”, permitting the gas in 
the discharge tube to rise to very high 
temperatures. 

Many readers will remember that 
an electric current is surrounded by 
a magnetic field. The lines of force of 
this feld show the direction in which 
a north magnetic pole of a compass 
would move if it were brought near 
the current. These lines of force are 
circles with their centers on the wire 
carrying the current (Fig. I). It 
makes no difference whether the cur- 
rent is carried by a wire or by a gas, 
after the fashion of a neon light. Two 
kinds of electric charges carry the cur- 
rent. First there are the negative elec- 
trons, passing from the negative end 
to the positive end. These electrons 
are torn loose from some of the atoms 
by a strong applied voltage. The parts 
of the atoms which are left behind 
are positively charged and are known 
as sons. These pass in the opposite di- 
rection, from the positive end to the 
negative end (Fig. II). 


The Pinch Effect 


When the current is very strong an 
entirely different behavior is found, 
because the current produces very 
large magnetic forces, which domin- 
ate the situation. 






f 


MA 


magnetic force lines 


current y 


FIGURE I 


It is a basic law of electricity that 
when a charged particle in rapid mo- 


tion passes across magnetic lines of | 


force, there is a push on the particle. 
But this push is not along the mag- 
netic force lines. On the contrary, the 
push is at right angles to the lines of 
force and to the direction which the 
particle is heading. (The magnetic 
field “pushes on the shoulder” of the 
particle, like a football player trying 
to shove his opponent out of bounds.) 
(Fig. III) 

In the case before us, the charged 
particles are under the combined ac 
tion of the applied voltage and the 
magnetic force at the same time. This 
makes the situation a bit more com- 
plex. We shall not attempt a full ex- 
planation of the particle paths. How- 
ever the net effect is that doth the 
electrons and the ions are shoved to- 
ward the center line of the current. 
Thus the discharge automatically 
pinches itself down to a smaller di- 
ameter. This is the pinch effect. The 
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positive ions How opposite to the electrons 
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the current channel is 
pressed and gets hotter. 


gas in com 

The pinch effect was predicted the 
oretically in 1934 by Dr. Willard Ben- 
nett, now at the Naval Research Lab 
oratory.* To the best of our knowl- 
edge, the first clear experimental proof 
of the effect was supplied in 1951 by 
Dr. A. A. Ware, now at the labora- 
tories of Associated Electrical Indus 
tries. Pictures of the pinch discharge 
have been published by the Los Ala 
mos group in the Journal of 
Physics, 


Applied 


28, page 519, for May, 1957. 


Why The Pinch Is Studied 

Work on pinched discharges in 
heavy hydrogen (deuterium) is now 
going on in a number of countries. 
These efforts are inspired by the hope 
that the gas can be made hot enough, 
and be confined long enough by 
own magnetic field to yield fusion 
power. When the gas is fairly dense 
and very hot, the nuclei, the deuter- 
ons, will collide violently and repeat- 
edly. 


its 


Here the emphasis is on the word 
repeatedly. For the last quarter cen 
tury, people have been causing deu 
terons to This is done with 
suitable accelerator. 
terons is fired at 


fuse. 
A stream of deu 
a target which con- 
® The pinch effect was first noted in liquids, 

not in gases, by E. Northrup in 1907 dur- 


ing a study of conduction of electrical cur- 
rents in mercury.—Ed. 
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tains deuterium. Each bombarding 
deuteron encounters a number of oth- 
er deuterons before it comes to rest 
in the target, but only a small num 
ber of the collisions are effective. Most 
of the bombarding deuterons are sim- 
ply wasted without being transmuted. 

The goal of the current research is 
to improve this situation. In the hot 
gas of a pinch tube all the deuterons 
are moving. If one deuteron is slowed 
down, it transfers part of its energy 
to another, which in turn may pass 
the energy on to still another, and so 
This argument shows in a gen- 
eral way how essential it is to make 
the gas very hot and fairly dense, and 
to confine it 


on. 


as long as possible. 


Fusion Not Always Thermonuclear 

Here we should explain the nuclear 
reactions which occur when two deu- 
terons react. In about half the colli- 
sions the nuclear material is rear 
ranged to give a proton and a triton, 
which separate with great speed. In 
the other '% of the reactions the pro- 
ducts are a neutron and a nucleus of 
Helium-3. In both cases there is a 
great release of nuclear energy. 

The neutrons escape freely through 
the walls of the tube and can be stud- 
ied outside with a variety of detection 
instruments. 

If two ions collide and fuse we call 
this a fusion reaction. If two ions in 





a uniformly hot gas collide and fuse 
we call this a thermonuclear reaction. 
(The 2 words have been used inter- 
changeably in the vernacular, but this 
is to be regretted.) 


Even in a very hot gas (plasma) a 
collision between two ions resulting in 
fusion is rare. The vast majority of 
collisions simply result in an exchange 
of energy between the two ions simi- 
lar to the collision of two billiard 
balls. If a “hot” ion is to stay hot, 
until it makes a fusion collision, it 
must only collide with other hot par- 
ticles and not with cool ones. Other- 
wise it will be rapidly cooled. Thus 
if we could make a gas uniformly 
hot, we would greatly increase the 
possibility that fusion reactions will 
take place, for a given amount of en- 
ergy input to the gas. This condition 
of uniformly hot ions is very desirable 
since it means that we could produce 
the most fusion energy output for a 
given energy input. (The ratio of out- 
put to input primarily determines the 
possibility of making an efficient fu- 


sion reactor.) Herein lies the impor- 
tance of trying to approach the con-[ 
dition of uniformity as closely as pos- 
sible. 

The observation of neutrons in our 
experiments is one indication that the 
gas is hot enough to produce thermo- 
nuclear reactions. But such observa- 
tions cannot be expected to prove that 
the gas is uniformly hot, and hence} 
that we have achieved conditions most } 
favorable to producing power by fu-| 
sion. 


Instability Of The Pinch 

In this country, experimental work 
on the pinch effect has been going on 
at Los Alamos and at the Radiation | 
Laboratory of the University of Cali- 
fornia for a number of years. The 
early efforts brought some troubles to 
light. The discharge would wander 
to the wall, liberating impurities from 
it and cooling off the hot gas. Meas- 
ures to prevent this were ineffective. 
At that time the behavior of the gas' 
was not well enough understood. 

It is now understood that when the 





| 
' 
| 
' 
| 
' 
| 





magnetic lines ot force 






moving 
electrons 


force an an electron 






moving 1one 
force onan lor 


FIGURE I 


CHEMISTRY 

































impor- 
1e con- 


as pos-f 








in our 
hat the 
hermo-| 
bserva- 
ve that 
hence } 
1s most } 
by fu-| 


| work | 
ng oil 
diation | 
f Cali- 
s. The 
ibles to 
wander 
-s from 
. Meas- 
fective. 
the gas! 
od. ' } 


hen the 


jone 
” /OF. 


{MISTRY 








pinch wanders a little from its central 
position, the distortion of the magnet- 
ic eld due to the current brings extra 
forces into play. These forces increase 
the distortion of the current-channel 
further. Attention may be called to 
some diagrams and explanations of 
this trouble, given by Richard Post in 
the “Scientific American”, 197, 73, 
December, 1957. 


How The Trouble Was Cured 


Asking the pinched current to stay 
quietly in the middle of the tube is 
something like asking a boa constrict- 
or not to constrict. Still, ways to do it 
were found. 


The first is to apply a magnetic 
field along the tube before the voltage 
is applied. As the gas pinches down, 
it carries this magnetic field with it. 
The presence of the field inside the 
hot gas provides it with a kind of 
backbone. But the field applied along 
the tube (by means of a suitable coil) 
must be carefully chosen if good re- 
sults are desired. 


measure is to enclose 
the discharge in a highly conducting 
wall. There are two ways to do this. 
In one of them, a metal tube is used 
as the conducting wall. It must have 
insulating gaps to prevent short cir- 
cuiting the applied voltage. In the 
other method, a conducting wall is 
provided outside an insulating wall 
(usually quartz). 


The second 


The action of the conducting wall 
is as follows. When the pinched dis- 
charge wanders slightly from the cen- 
tral position, it induces eddy currents 
in the wall. By a well known law of 
electricity, these currents are in such 
a direction that their magnetic forces 
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push the discharge back toward the 
center. 


“False” Neutrons 


This is the place to explain that 
when the pinch is not stabilized, there 
are at least two ways in which neu- 
trons can be produced, without orig- 
inating from repeated thermal colli- 
sions in the gas. First, deuterons 
which hit the walls can react with 
others which are adsorbed on the 
walls, or buried in the wall material. 
Second, if the plasma (the ionized 
gas) breaks up into a number of ir- 
regular current-channels, large volt- 
ages may arise between the various 
channels, and in other ways. Deuter- 
ons can be accelerated by these intern- 
al voltages, and when they strike their 
neighbors, can react just as though 
they had been speeded up in an or- 
dinary accelerator. 


3oth these methods of producing 
neutrons are considered undesirable, 
because the number of effective colli- 
sions with the neighbors is relatively 
small. 


There is also a complicating cir- 
cumstance. It is well known that the 
probability of an effective nuclear col- 
lision increases very rapidly as the 
energy of the bombarding particle 
rises. For example, let us consider a 
thermonuclear reaction in deuterium. 
If one raises the temperature from five 
million to ten million degrees Centi- 
grade, the power output from the nu- 
clear collisions increases by a great 
factor, about sixteen fold. Under pres- 
ent conditions, the fastest particles are 
the most effective neutron producers. 
ber of different values for what we 
This means that the two unwanted 
processes above may give enough neu- 


trons to mask the ones coming from 
real thermonuclear reactions. 


Of the words “false neu- 
trons” are merely laboratory slang. 
All the neutrons are alike. A neutron 
coming from an unwanted process 
carries just as much energy as one 
which from a more favored 
portion of the gas, which is quietly 
going about its business of producing 
thermonuclear power. What we want 
from the gas is energy. The energy 
released is divided between the 
charged particles and the neutrons 
produced by the transmutation. The 
neutrons simply happen to be a con- 
venient tool for studying the discharge 
and improving its properties. 


The neutrons have been en- 
countered by workers in several coun- 
tries. Kurchatov discussed them at 
Harwell in 1956. In 1955 they were 
studied at both Los Alamos and the 
Radiation Laboratory of the Univer- 


course, 


comes 


false 


sity of California (UCRL). The 
UCRL results are described farther 
on. 


A Word About Temperature 


It is not quite correct to use the 
word temperature in describing the 
condition of man-made thermonuclear 
plasma. ae it was used as a 
measure of the energy of the mole- 
cules, in cases where a body is quietly 
confined in a vessel, so that the vari- 
ous parts are all similar in their prop- 
erties. This would be the case, very 
nearly, for a small body of gas near 
the center of the sun. But in a pinch- 
ed discharge there are necessarily cur- 
rents, and the discharge gives out 
X-rays in great quantity. Under such 
conditions one can calculate a num- 
may call an effective temperature, or 

















































nominal temperature. For example, 
from the neutron output we get a 
value which might be called “the 
temperature, judged by the neutrons”. 
It is simply the value which the 
temperature would have to be, in a 
quiet plasma, in order to give the 
number of neutrons observed. Simi- 
larly, there can be a temperature cal- 
culated from the X-ray output, and 
so on. The various temperatures will 
not agree. In unskilled hands they 
can lead to confusion, but in the 
hands of experts, they can be used 
with confidence. 


Real Problem In Pinch Research 


The problem is to handle the gas 
skillfully so that it is as “hot” as pos- 
sible and is confined as long as possi- 
ble, each time a large burst of current 


is passed through the tube. Pinch de- | 


vices are deceptively simple in struc- 
ture and appearance, but their behav- 
ior is complicated. Hard work lies 
ahead to improve the technology, step 
by step. The significance of the tech- 
nical papers outlined today lies more 
in the hopes they raise, than in the 
current state of the art. The Los Ala- 
mos group, in particular, is now get- 
ting pinches which are confined for a 
satisfactory length of time. The neu- 
trons are emitted in such quantity, 
and at such times, that one infers the 
plasma must be well-stabilized. 


The techniques here and in the 
United Kingdom are based on the 
same principles, but the apparatus 
employed is quite different, reflecting 
different judgments as to the most 
convenient way to proceed. Now the 
experimenters have something to 
build on, something worthwhile 
study. 
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Russians First 
To Reveal Progress 


Where the U.S.S.R Stands on H-Power 


by Howarp Simons 


® Russia Is MAKING substantial pro- 
gress towards harnessing the H-bomb 
or controlling thermonuclear reac- 
tions. 

This is well known to Western 
scientists, particularly those involved 
in the Anglo-American fusion experi- 
ments. 

A few weeks before the U. S.-Brit- 
ish announcement, Alexander Top- 
chiev, secretary of the Soviet Acad 
emy of Sciences, said that recent Rus- 
sian experiments in controlling ther- 
monuclear reactions had moved the 
Soviet effort nearer to the building 
of “a reactor capable of working on 
heavy and super-heavy hydrogen 
(deuterium and tritium), and not on 
uranium fuel.” 

Although little is actually known of 
what the Russians are doing to har- 
ness the H-bomb, what is known has 
convinced Western researchers that 
Soviet researchers are doing original 
and highly expert work. 

Three leading Russian nuclear sci- 


entists directly at work on fusion are 
Igor Kurchatov, Mikhail Leontovich 
and Lev Artsimovich. 

It was Kurchatov who, in April 
1956, startled and shook both British 
and American scientists by openly and 
frankly discussing fusion at Harwell 
in England. At this time, research on 
fusion in both Western countries was 
wrapped in tight security blankets. 

Kurchatov, who is Russia’s top 
atomic energy man, deliberately lec- 
tured on Soviet experiments on fusion 
reactions, revealing for the first time 
the methods used. 

It is also known that the Russians 
are working with high energy im- 
pulse discharges much the same as 
Western scientists, and have obtained 
temperatures in excess of 1,000,000 
degrees centigrade. If they had ob- 
tained this in 1956, as Kurchatov dis- 
closed they already had, it is believed 
that by now they must have reached 
temperatures of 5,000,000 degrees cen- 
tigrade or higher. 


Carbon Filters Offer Smog Relief 


> Here ts Goop News for factory 
workers, hospital patients and home- 
owners bothered by smog: activated 
carbon filters in air conditioning sys- 
tems hold promise of providing relief. 

Experiments by Neal A. Richard- 
son and Wilbur Middleton of the en- 
gineering department at the Univer- 
sity of California at Los Angeles, in- 
dicated that such filters significantly 
reduced sensory irritation produced 
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by Los Angeles smog in air-condi- 
tioned offices. 

Office workers in downtown Los 
Angeles served as test subjects. Two 
nearly identical offices in the same 
building were used as “laboratories.” 
Active filters and “dummy” filters 
were exchanged periodically between 
the air ventilating systems of the two 
offices. Workers did not know which 
system contained the real filters. 
























































Glossary of H- 


Power Terms 


Nucleus — The central core of an atom containing most of its mass, about 


which electrons revolve. 


Electrons — Tiny fundamental particles, the smallest known having a nega- 


tive mass, found circling atomic nuclei. 


Neutrons — Neutral particles composing, with protons, the nucleus. 

Protons — Positively charged atomic particles, the nuclei of common hy- 
drogen. 

Fusion — A nuclear reaction in which the nuclei of lightweight atoms com- 


bine to form heavier atoms. 


Thermonuclear reactions — The fusion of two nuclei in a hot gas that is of 
uniformly high temperature, releasing energy. The energy source of all known 


stars. 


Fission — The splitting of heavy nuclei, such as uranium, with release of 


energy. 


lon — An electrically charged atom or group of atoms, formed by the gain 


or loss of an electron. 


Plasma — A very hot gas at low pressure composed of positive and nega- 
tive ions so that the whole is electrically neutral. 
“Pinch” effect — The contraction of a plasma carrying an electric current 


due to its magnetic field. This shrinking occurs in any gas or liquid carrying 
a current, such as the familiar neon tube, but is usually too small to be noticed. 
“Magnetic bottle” — A plasma contained by its own and an applied mag- 
netic field so it does not touch the walls of its container. 
Hydrogen — The lightest of all known elements, with a nucleus consisting 
of a single proton about which a single electron revolves. 


Deuterium — Heavy hydrogen, or hydrogen isotope 2, with a nucleus con- 
sisting of a proton and a neutron, and a single electron outside. About one 
in every 5,000 atoms of normal gaseous hydrogen is deuterium. 


Deuteron — The nucleus of a deuterium atom. 


Tritium — Heavy, heavy hydrogen, hydrogen isotope 3. 


Conformity Can Stifle Genius 


>Do nor sTIFLE scientific genius by 
insisting on academic conformity, Dr. 
Carroll V. Newsom, president of New 
York University, advised in address- 
ing the Thomas Alva Edison Foun- 
dation luncheon at which awards 
were made for children’s and comic 
books. 

“Scientific genius usually shows up 


10 


early in life in an interest in hobbies, 
in home laboratory projects, in various 
types of collections,” he said. “It must 
be our objective for the future to do 
everything possible to encourage 
young people, especially on the junior 
and senior high school levels, to parti- 
cipate in informal and specializd pro- 
jects of a personalized nature.” 
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>» WHEN MAN STARTS navigating to 
the moon and other planets in space 
ships, studies of how to tame the 
fearsome power of hydrogen bomb re- 
actions for peaceful purposes may re- 
sult in a feasible method of ion pro- 
pulsion. 

This possibility was foreseen by Dr. 
James L. Tuck, Los Alamos Scientific 
Laboratory physicist who did some of 
the pioneering work aimed at con- 
trolling thermonuclear reactions. lon- 
ic propulsion would not help in lift- 
ing a space ship off the earth’s sur 
face, he said, but it could be a good 
way of obtaining high thrust without 
carrying a lot of fuel. 

Dr. Tuck said the tricks learned in 
making a “magnetic bottle” for con 
fining the hot gases in a peaceful hy 


H1-Power Studies Aid Space Flight 


drogen power station could probably 
also be applied in space propulsion. 
The ship could shoot rearward gases 
at much higher temperature with 
such new techniques than any mater- 
ial now known could withstand. 


Essential to controlled hydrogen 
power is an understanding of magne- 
tohydrodynamics, the study of the in- 
teraction of magnetic fields and fluids 
or gases. A by-product of these stud 
ies, Dr. Tuck predicted, could be a 
means of traveling in space without 
using up a great deal of mass. 

He said that even if a thermonu 
clear built to 
produce power economically, it might 
prove worthwhile for space naviga- 
tion. 


reactor could not be 


Satellite 1958 Alpha 


> THe Expiorer’s birth is now ofh- 


cially announced to the world by the 
director of the Smithsonian Astrophy- 
sical Observatory, Cambridge, Mass. 

Dr. Fred L. Whipple said the in- 
strumented U. S. earth satellite will 
be known as Satellite 1958 alpha. It 
was placed in orbit at 10:55.5 p.m. 
EST on Jan. 31 at a point approxi- 
mately 25.84 degrees north and 73.61 
degrees west. 

The U. S. satellite was launched by 
a U. S. Army Jupiter C rocket on 
Jan. 31 at 10:48 p.m. EST from Cape 
Canaveral, Fla., at 28.5 degrees north 
and 80.6 degrees west. 

Including the empty rocket casing 
of the last stage, the satellite weighs 
about 30 pounds, is cylindrical in 
shape with a length of 80 inches and 
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a diameter of six inches. It contains 
two radio transmitters, one making 
amplitude modulated transmissions at 
108.3 megacycles with a power of 50 
milliwatts, the other a phase modu- 
lated transmission at 108.0 megacycles 
with a power level of 10 milliwatts. 

Information gathered by instru- 
ments in the satellite is being radioed 
back to earth by both transmitters. 
Scientific experiments include cosmic 
ray observations, meteoric impact and 
temperature measurements. 

The satellite's surface is white and 
may be visible with binoculars under 
good conditions. 

Dr. Whipple’s birth and christening 
record was published in a Harvard 
College Observatory announcement 
card number 1390. 































> RELIABLE LONG-RANGE guided mis- 
siles powered by safe, easy-to-handle 
solid propellants will become part of 
America’s defense system sooner than 
military leaders had expected, thanks 
to the transformation of one of the 
new “exotic” high-energy jet aircraft 
fuels into a solid form. 

Other important breakthroughs are 
expected soon in the high-priority 
solid fuels program, a Defense De- 
partment guided missiles authority 


told CHEMISTRY. 


High Priority 

E. F. Sweetser, director of the tacti- 
cal missile division, Office of the Di- 
rector of Guided Missiles, said the 
new weapons will be available sooner 
for two reasons: 

1. The entire program of solid fuels 
research and development has been 
put on a high priority basis since the 
launching of the first Russian artificial 
earth satellite; more money has been 
poured into the program and other 
major developments can be expected. 

2. New solid fuels have been de- 
veloped, existing solid fuels have been 
improved, and at least one of the new 
boron-based high-energy liquid jet 
fuels has been successfully prepared in 
solid form for use in solid rocket en- 
gines which means design and pro- 


Solid Fuels Are Ready for ICBM’s 


duction of long-range missiles and 
launching equipment can be simpli- 
fied and speeded up. 

Mr. Sweetser pointed out that mili- 
tary leaders have long wanted missiles 
offering the simplicity of design and 
the convenience and safety of hand- 
ling and storage that is to be had with 
solid propellants. However, a major 
drawback has been that solid fuels 
have not been as powerful as liquids. 


HiCal in Solid Form 

The picture is changed by the an- 
nouncement from Gallery Chemical 
Co., Pittsburgh, and Thiokol Chemi- 
cal Corp., Trenton, N. J., that solid 
rocket engines are being developed to 
use a solidified type of HiCal, one of 
the exotic fuels recently developed. 

Joseph W. Wiggins, assistant tech- 
nical director of Thiokol’s Redstone 
Division, Huntsville, Ala., told Sci- | 
ence Service in a telephone interview 
that use of the new fuel will not in- 


aa 


volve any major design changes in 
present solid rocket engines, although 
some modifications will 
made. 


have to be 

Admitting there is some applica- 
tions development work to be done, 
Mr. Wiggins stressed that the new 
fuel-engine combination is definitely 
out of the research stage. 


One pound of uranium contains the energy equivalent of 2,700,000 


pounds of coal. 


At the unusually high speeds of missiles, heat causes many metals to 
melt, distort or deteriorate completely. 


The U. S. is constructing the first nuclear-powered merchant vessel, 


to be in the water by 1960. 
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> THE NEW LINEAR electron accelerator being built at Argonne National Lab- 
oratory by Applied Radiation Corporation will be housed in a shielded, earth 
covered, concrete building. Power supply cabinets are located at the rear in 
this artist's sketch. The electron gun assembly is at the far right. The long 
cylinder is the accelerator wave guide, and to its left is the magnetic energy 
analyzer. At the far left are targets set up for either the whole beam or some 


monoenergetic beam of electrons. 


Chemical Radiation Protection Expected 


> BeETTER PROTECTION against nuclear 
radiation hazards is expected to result 
from studies with a new high energy 
electron accelerator scheduled for 
completion at Argonne National Lab- 
oratory, Lemont, Ill., this fall. 
Scientists will use the accelerator to 
learn more precisely just what hap- 
pens in a chemical reaction set off by 
atomic radiation. At present, chemists 
have only a general notion of what 
happens to many life processes when 
nuclear radiation enters the scene. 
Scientists know what materials are 
present in a normal body cell, and 
they have identified the substances 
present after the cell has suffered 
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radiation damage. However, the very 
rapid steps and the short-lived inter- 
mediate compounds formed during 
radiation exposure remain, for the 
most part, a mystery. 

Using the new linear accelerator, 
the Argonne chemists will make a di- 
rect frontal attack on the problem of 
producing, isolating and identifying 
the intermediate compounds. 

The accelerator, under construction 
by Applied Radiation Corporation, 
Walnut Creek, Calif., will fire short, 
very intense bursts of electrons at cells 
and chemicals present in living organ- 
isms, creating enough of the inter- 
mediate materials to identify them. 
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When the method of radiation dam- 
age thus becomes more fully under- 
stood, chemists will then seek sub- 
stances that, when injected, can either 
prevent the formation of the inter- 
mediates, or can combine with them 
to produce harmless materials. 

For example, scientists have pointed 
out, some sugars recently have been 
found to reduce radiation effects in 
certain cases. How the sugars act is 
not known, but when chemists have 


> America Must develop more inven- 
tiveness or expect to lose the economic 
and military race with Russia, a noted 
petroleum engineer and inventor has 
warned. 

The United States has been “scoop- 
ed many times” by other nations and 
we can expect to be surpassed scien- 
tifically again, this time by Russia, 
unless we seek to discover, encourage 
and train more young inventors, Eu- 
gene Ayres, formerly in charge of re- 
search for Gulf Refining Company, 
cautions in the current American Pe- 
troleum Institute Quarterly. 

Mr. Ayres pointed out that the 
steam engine, motor car and locomo- 
tive, the internal combustion engine 
and many of its parts, wireless com- 
munication, X-rays and radioactivity, 
chemical catalysis and many other dis- 
coveries and inventions were the pro- 
ducts of other nations. 

The chemical engineer said we 
should have become “adjusted to the 
idea of other nations registering sci- 
entific firsts,” but, instead, the most 
recent foreign invention, the Russian 
earth satellite, was received in the 
United States as a “rude shock.” 
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identified more of the intermediate 
radiation products, they may be able 
to find a specific sugar or even more 
effective chemicals to pull the harm- 
ful intermediates out of the scene, 
thus stopping the cell damage process. 


edge gained from the accelerator ex- 


“Scholars” Are Not Always Creative 





Argonne scientists believe knowl- 


periments also will prove useful in 
producing new chemical products and 
in preserving foods by radiation. 





The reason for the “shock,” Mr. 
Ayres said, is that everybody was 
aware of the satellite “with its dra- 
matic military implications.” 

The United States still ranks first, 
the engineer said, in the capacity to 
develop ideas already conceived, but 
he warned there is a danger in the 
trend to specialization and “we may 
find that we lack the peculiar genius 
required” to recognize the value of 
basic discoveries and inventions. 


As an example, he cited the “basic 
research” scholar whose work is de- 
voted to collecting and classifying 
facts on a particular scientific subject. 

“This, while it is essential to pro 
gress, is quite as unimaginative an 
occupation as the application of for- 
mulae by an engineer.” 

He added, “in both theory and 
practice the ‘break-through’ is accom- 
plished by inventiveness.” 

“What we need,” Mr. Ayres con- 
cluded, “is the scholar who can es- 
cape from the grooves of accepted 
theoretical knowledge and the engi- 
neer who can escape from his hand 
books of formulae.” 
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First Six Months of IGY 


>» Many IMporRTANT discoveries in var- 
ious scientific fields have been made 
in the first six months of the 18- 
month International Geophysical 
Year, or IGY, which ends Dec. 31, 
1958. 

Early results of the U. S. IGY pro- 
gram have been reported by Hugh 
Odishaw, executive director of the 
U. S. National Committee for IGY, 
in the journal Science (Jan. 17). 

The first findings from the inter- 
national research program probing 
earth and its environment reflect the 
work of hundreds of scientists. 

Results range from the recovery of 
a living organism from the record 
ocean depth of 16,200 feet to the dis- 
covery that there may be an atmos- 
phere all the way from earth to the 
sun, consisting largely of hydrogen 
particles emitted by the sun. 

Among the other findings reported 
by Mr. Odishaw: 

From levels more than 1,000 feet 
below the surface of Greenland’s ice 
cap, ice cores carrying a record of 
earth’s climate for 2,000 years have 
been recovered. 


High Altitude Studies 

Upper atmospheric studies with the 
aid of rockets have confirmed that 
blackouts of shortwave radio recep- 
tion are caused by an “extra” layer 
of ionized air extending for about 12 
miles below the normal lowest point 
and resulting from X-rays emitted by 
the sun during solar flares. The D, 
or lowest, ionospheric layer appears 
to remain undisturbed during the 
blackout. 

Radio noise at very low frequencies 
is thought to result from solar par- 
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ticles arriving in the very high at- 
mosphere, there transferring their en- 
ergy to very low frequency radio sig- 
nals. 

By flying and sailing instruments 
around the world, the earth’s cosmic 
ray equator has been found to depart 
considerably from the geomagnetic 
equator, indicating important mag- 
netic fields in space that deflect in- 
coming cosmic rays. Cosmic ray 
measurements at a constant altitude 
can detect changes of latitude as small 
as seven miles. 


Certain waves generated by earth- 
quakes with periods of about 100 
seconds, previously known only in 
the earth’s crust, have now been iden- 
tified with the next lower layer. 
Studies of how these waves propa- 
gate will provide new information on 
the distribution of materials in the 
earth’s interior. 


Exploring the structure of the 
Andes Mountains in South America, 
seismologists have found roots of un- 
suspected depths. By comparison, the 
roots under the Rocky Mountains 
were found unexpectedly shallow. 


Scientists drifting on an ice floe 
only a few hundred miles from the 
North Pole discovered that about 12 
inches of ice on the upper surface 
melted away, while as much as 18 
to 24 inches of new ice formed on 
the bottom during the past summer 
season. 


Operation of Antarctic Weather 
Central at Little America Station has 
permitted an international group of 
scientists to prepare the first synoptic 
weather charts on a daily basis. Wea- 
ther forecasting in the Southern Hem- 
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isphere has already improved marked- 
ly because of them. 


lonosphere and Ozone 

In spite of the months-long ab- 
sence of sunlight, the electron concen- 
tration in the ionosphere seems to 
remain very high throughout the pol- 
ar night, with a daily variation that 
is associated with geomagnetic activ- 
ity. 

Ozone, the triple atom form of 
oxygen forming a minor constituent 
of air, is about 25°, more plentiful at 
Little America than in New Mexico. 
Because of the energy it can absorb 
and release, ozone is thought to play 
an important role in the circulation of 
the high atmosphere. 

Another air chemical, carbon di- 
oxide, believed to have a major role 
in climate changes because of its abil- 
ity to act like a trap for heat radia- 


tion, occurs in about the same con- 
centration over the Antarctic as it 
does in regions closer to immediate 
industrial contamination. 


Pronounced changes in the amount 
of oxygen dissolved in the southern 
Atlantic Ocean have occurred during 
the past 30 years, suggesting that the 
deep bottom water so rich in food for 
fish is not being formed as fast now 
as it was in the past. 

In the Arctic Basin where oceano- 
graphers work from camps on the 
frozen ocean, the track of one station 
carried observers over what appears 
to be a newly discovered underwater 
mountain ig 


The U. S. National Committee for 
IGY was established by the National 
Academy of Sciences. Its chairman is 
Dr. Joseph Kaplan, University of Cal- 
ifornia physicist. 


Improve Wood With Plastic Coat 


> PLastic-coaTED woop does not rot, 
two scientists have reported, ending 
a 15-year controversy among produc- 
tion, manufacturing and construction 
industries. 


Based on a review of ten years of 
testing, the finding was viewed as 
giving a green light to manufacturers 
seeking to expand the use of plastic- 
coated wood for boats, truck bodies, 
building panels and containers. 

Two main theories have given rise 
in recent years to strong arguments 
for and against the use of plastic-pro- 
tected wood cores: 1. a complete cov- 
ering of reinforced plastic prevents 
decay in wood under any moisture 
condition because the plastic resin 
sterilizes the wood surface and fungi 
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are excluded; 2. a complete coat of 
reinforced plastic aids decay by caus- 
ing the build-up of water condensate 
in the core. 

A review of major testing projects 
and a report on a new series of tests 
uphold the first theory, and reject the 
second, Richard Mark, forest products 
engineer, Balsa Ecuador Lumber 
Corporation, New York, and Dr. Bert 
M. Zuckerman, wood pathology con- 
sultant, Mattapoisett, Mass., reported. 


The tests, performed by Mr. Mark 
and Dr. Zuckerman, U. S. Govern- 
ment laboratories, private testing con- 
cerns as well as wood users and plas- 
tics industries, were reported to a 
meeting of the Society of the Plastics 
Industry in Chicago. 
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For The Home Lab: 


Anthracene Brown (Anthragallol) 


by Burton 


IN CHECKING OVER the list of syn- 
thetic dyes described in this series, 
we note that all of the standard colors 
have been prepared with the excep- 
tion of brown. To fill this void, we 
have resurrected an almost forgotten 
dye . anthracene brown, or more 
often called anthragallol. 

Anthragallol is prepared by heating 
a mixture of gallic acid and benzoic 
acid with sulfuric acid. You will re 
quire much patience in this prepara- 
tion, because prolonged heating and 
reaction time are necessary. 


Gallic Acid 


First of all, we assume that gallic 
acid is not a normal constituent of 
the home laboratory, and thus we will 
prepare it ourselves from tannic acid. 
This latter compound is more readily 
obtainable and usually is found in the 
home lab. To prepare gallic acid, it 
is necessary to hydrolyze tannic acid 
by heating it with alkali. Prepare a 
solution of 5 grams sodium hydroxide 
dissolved water. To this 
add 6 grams of tannic acid. Stir the 
mixture thoroughly and heat to a 
temperature of 70 degrees. Keep the 
solution at this temperature, with stir- 
ring, for about 15 minutes. It might 
be a good idea to add a “pinch” 
sodium bisulfite to the itil before 
heating. This will protect the acid 
from oxidation. After heating, con 
centrated hydrochloric acid is added, 
whereupon the gallic acid will be pre- 
cipitated. The precipitate is filtered 


25 cc. of 


of 
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off rapidly and dissolved in boiling 
water. Allow the solution to stand in 
a warm place. The water will evap- 
orate leaving behind the silky needle- 
like crystals of gallic acid. Before us- 
ing, the compound should be thor- 
oughly dried by heating to a temper- 
ature ol 
utes. 


110 degrees for several min- 


Preparation of Anthragallol 


Now, we are ready to start the 
preparation of anthragallol. ¢ Carefully 
add 3.6 grams of benzoic acid crystals 
to 17 cc. of concentrated sulfuric acid 
in a beaker. Stir thoroughly, and 
gradually apply heat to raise the 
temperature to 96 degrees. At this 
temperature, 5 grams of the dried gal 
lic acid, as prepared above, are are 
in small portions over a period « 
about an hour. After each sidition, 
the mixture is stirred thoroughly. 
After all of the compound has been 
added, the temperature is raised to 
25 degrees and kept there for 6 to 
8 hours. This is rather difficult to do 
in a home laboratory. Of course, you 
do not have to heat the entire time 
at once. It will be permissible to heat 
for three hours at one time; then stop- 
per the flask and continue heating the 
next day. For the heating, we suggest 
using a large flask. Fit the flask with 
a 2-hole stopper. A thermometer is 
inserted through one hole and down 
into the liquid, Through the other 
hole, a long piece of glass tubing is 
inserted. This should extend just be- 
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low the stopper into the flask and 
about two feet above the flask. With 
this arrangement, the solution can be 
heated without excessive evaporation. 


At the end of the long heating per- 
iod, the hot liquid in the flask is al- 
lowed to drop slowly into 100 cc. of 
boiling water contained in a large 
beaker. This operation must be per 
formed with great care to avoid dan- 
gerous spattering. Using a medicine 
dropper, allow a few drops of the 
mixture to drain down the side of the 
beaker into the boiling water. Stir 
thoroughly until all action ceases, then 
add a few more drops. This is con- 
tinued until all the material is added. 
Remember, spattering may occur so 
be sure to keep your face away. 


After all of the mixture has been 
added to the boiling water, continue 
to heat and stir for a few minutes; 
then filter the hot solution. Wash the 
precipitate with boiling water. Care- 
fully scrape the product onto a watch 
glass and dry over very gentle heat. 


The brown crystals of anthragallol 
are only slightly soluble in water. 
They will dissolve in alcohol to form 
a brown solution. Note that the color 
is very deep and only a few crystals 
will color a large volume of alcohol. 
Dissolve a few crystals in concentrated 
sulfuric acid. A reddish-brown solu- 
tion is formed. If your anthragallol is 
sufficiently pure, it will form a green- 
ish-brown solution when dissolved in 
ammonia water. This solution will 
change to blue when heated. 


Use As a Dye 


Anthragallol dyes wool brown. 
However, a mordant is required. You 
will recall that in mordant dyeing, 
the cloth is first treated with a sub 
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stance known as a “mordant.” The 
mordant is taken up by the fibers of 
the cloth and the mordant in turn 
takes up the dye. The salts of chrom- 
ium provide the best mordants for 





anthragallol. If you care to dye, you 
will find chromium fluoride will pro- 
vid the best shades. However, if this 
compound is not available, try chrome 
alum or chromium chloride. 


Parents Discourage Science and Math 


> Many coLLecE students do not maj- 
or in science or mathematics because 
of the attitudes of their parents. 

A survey at the University of Cali 
fornia at Los Angeles has shown that 
most parents tend to discourage 
youngsters, especially girls, who show 
a first, hesitant mathematical interest 
in high school. 

Dislike of mathematics by parents 
is thought to have originated during 
the depression years, when mathe 
matics was considered an 
dead-end street. 


economic 


“It was considered practical at best 
for teaching and life insurance ca 
reers — but generally useless for in- 
dustry or commercial jobs,” accord 
ing to Dr. Magnus R. Hestenes, chair- 
man of UCLA department of mathe- 
matics. 


Chemicals 
in small quantities! 


New idea chemical and apparatus out- 
fits for home experimenting, low price 
microscopes, balance scales, biology and 


laboratory supplies. 
Send 25c for catalog 
Call WAtkins 4-8888 -:- Open Saturdays 
The House of Winn Est. 1931 


Dept. 500 
124 West 23rd Street, New York 11, N.Y. 
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Most parents offered little encour- 
agement, the survey indicated. Asked 
about attitudes of parents and friends 
toward mathematics, the girls’ ans- 
wers ran along the following lines: 

“My parents were just shocked — 
my sister said ‘you'll never make it.’ ” 

“My choice was frowned upon by 
skeptical friends who shudder at the 
sound of the word math.” 

“They made me feel like a freak. 
I feel that math is just as ordinary 
and respectable a major as any.” 


If the nation is to meet the chal- 
lenge of the post-sputnik era, Dr. 
Hestenes believes, the next generation 
of mathematicians must learn from 
their parents that mathematics is not 
only “respectable” but essential to this 
country’s educational, economic and 
scientific development. 


Reinforced plastics are used in 
missiles and jets as a heat shield for 
metal, illustrating the extreme re- 
quirements they can meet. 


Instruments used to check the 
electronic and mechanical systems 
in aircraft and missiles can measure 
the width of a hair at a distance 
equal to the length of a football 
field. 


A new plastic petroleum will lu- 
bricate in a range of temperatures 
from below freezing to 150 degrees 
Fahrenheit. 
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> Tue ApMINIsTRATION’s proposed 
multi-million dollar scholarship pro- 
gram to entice more students into 
scientific and engineering careers may 
do more harm than good. 

This is the criticism of many edu- 
cators and manpower experts. 

The proposed program has the po- 
tential of worsening an already bad 
situation, they say. 

The major criticism is that scholar- 
ships help students but do nothing 
for the colleges and universities cur- 
rently in urgent need of dollars. 

Student recruitment, they explain, 
is no longer a major problem. In 
many instances schools cannot take 
more students. Engineering enroll- 
ments, for example, were at an all- 
time high in 1957 and many of the 
nation’s top engineering schools now 
have waiting lists extremely long 


Overcrowding Is Major Problem 

The major problem is overcrowded 
and understaffed colleges and univer- 
sities. The problem promises to get 
worse before it gets better. U. S. Com- 
missioner of Education Lawrence G. 
Derthick recently predicted that col- 
lege enrollments would more than 
double in the next ten years. 


“The Administration in its pro- 
posed scholarship program has made 
no provision for helping the colleges 
and universities to expand their staffs 
and facilities,” Dr. Howard Myerhoff, 
executive director of the Scientific 
Manpower Commission, says. 

“There is no possible way in the 
foreseeable future for our engineering 
schools to absorb more students un- 
less they get substantial help.” 
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Drawbacks of the Scholarship Plan 


No Help to Schools 

In the same vein, Dr. Eric A. Walk- 
er, vice-chairman of the President’s 
Committee on Scientists and Engi- 
neers and president of Pennsylvania 
State University, said he was at odds 
with the proposed program for schol- 
arships because it doesn’t “help the 
universities at all.” 

One of the biggest fears if the flood 
gates of potential students are opened 
up is that academic standards will 
suffer. This might prove more devas- 
tating than having a shortage of stu- 
dents. 

What is needed in any Federal pro- 
gram, the experts are convinced, i 
money for collegs and universities that 
will enable them to enlarge their 
staffs, build new buildings and facili- 
ties. 

Perhaps a more serious shortage 
than students is that of qualified 
teachers — partially a result of in- 
dustry having pirated professors and 
graduate students away from colleges 
and universities. 

Dr. Meyerhoff’s Commission, which 
crowed loud and strong in pre-sput- 
nik days about the scientific and en- 
gineering manpower shortage, said 
that: 

“The major problem is no longer 
one of student rcruitment but of edu- 

cational quality all along the line and 
the provision of adequate facilities 
and faculty for higher education in 
engineering and science. 
compelling reason for altering that 
basic emphasis.” 


We see no 


Tests Not Uniform 
There probably will not be uniform 
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tests nation-wide. In some states stu- 
dents will win scholarships that they 
could not get in other states where 
the educational level is higher. The 
tests will be more to determine gen- 
eral intelligence than scientific and 
technological ability, for while there 
will be preference specified for those 
well grounded in mathematics and 
science the students interested in oth 
er fields will not be eliminated. 

The tests will probably be given to 
students in the junior year of high 
school or earlier, although the schol 
arships would be awarded only to 
seniors ready for college. 

It will cost about $2.50 to give each 
test and a half-dozen private testing 


Psoriasis Detected 


> Psoriasis, the puzzling and incur 
able skin disease that disfigures be- 
tween 2,000,000 and 3,000,000 Amer- 
icans, can now be diagnosed with 
chemical tests that help point the way 
toward a “rational” treatment for the 
disease. 

This was reported by Dr. Peter 
Flesch, University of Pennsylvania 
School of Medicine, Philadelphia, to 
a meeting of the American Academy 
of Dermatology and Syphilology. 

Dr. 


found 


Flesch and associates have 
that the water-soluble sub- 
stances in the horny layer of the skin 
are severely disturbed in psoriasis and 
several other scaling skin diseases. 
Amino acids and certain sugars be 
have in an abnormal way in the skin 
and the abnormality can be spotted 
with chemical tests. 

The researchers were able to diag- 
nose psoriasis in the test tube from 
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organizations will be eager to help 
the various states do the testing job. 


The new Federal-state scholarship 
program would have little influence 
and will not interfere with the pio- 
neering National Science Talent 
Search for the Westinghouse Scholar- 
ships, conducted by Science Service, 
now in its 17th year. Due to the high 
prestige of this selection procedure 
and the fact that scholarships are not 
contingent upon need, there will still 
be keen competition for these honors, 
even if the plan is implemented by 
Congress. The National Merit Schol- 
arship and other such programs 
should continue unabated as a sup- 
plement to the proposed new plan. 


by Chemical Test 


tiny bits of scales without ever setting 
eyes on the patient. This represents 
a big change from the standard meth- 
ods of diagnosing skin diseases, which 
have almost all been based on direct 
observation. The chemical tests can 
give a much more objective and un- 
biased picture of the disease than can 
the individual doctor. 


“As a result of this research, there 
now are definite chemical data avail- 
able which give an insight into the 
nature of the abnormal scaling asso- 
ciated with this disease. Until now, 
such chemical features were 
known. Hence, research on this dis- 
ease groped in the dark,” Dr. Flesch 
reported. 


no 


Associated with him in the research 
wer Drs. Daphne Anderson Roe and 
Elizabeth J. Esoda of the University 
of Pennsylvania and Vassar College, 


Poughkeepsie, N. Y. 
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The Problem of the Elusive Element 


by Norman P. GentIEu 
Foote Mineral Company, Philadelphia, Pa.* 


> Asout Two mites from the main- 
land of southeastern Sweden the 
island of Uto nestles like a tiny speck 
of rock in the bleak waters of the 
Baltic Sea. It is one of the many sker- 
ries in the imposing archipelago that 
thrusts seaward from Stockholm. In 
the nineteenth century it was re- 
nowned among metallurgists for its 
rich iron mines and beloved by the 
citizens of Stockholm for its excellent 
excursion opportunities. 

However, the island’s most endur- 
ing treasure lay hidden beneath the 
ground, until a young Swedish chem- 
ist encountered an unforeseen frustra- 
tion with a nonferrous ore from its 
mines. Because part of the mineral 
disappeared when tested, the chemist 
extended his investigations, solved the 
mystery of the lost portion, and, in a 
brilliant climax, succeeded in discov- 
ering a new element. 

José de Andrade Silva 
(1763-1838), Brazilian scientist, states- 
man, and poet, had discovered the 
ore petalite on the island of Uté. 
However, his original finding had re- 
mained in obscurity until 1817, when 
the ore was re-discovered by the met- 
allurgist, E. T. Svedenstjerna. 

This time, fortunately, the Uté min- 
eral received more than a casual in- 
spection. A twenty-five-year-old chem- 
ist — Johann Auguste Arfwedson — 
working in the laboratory of Berzel- 
ius, was requested by the great Swed- 
ish scientist to analyze the physical 


Bonifacio 


* Reprinted from FOOTE PRINTS, with per- 
mission. 
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> Tue Detective: In 1817 the young 
Swedish chemist Johann Auguste Arf- 
wedson found himself involved in a 
fascinating mystery which resulted in 
a startling discovery. 


and chemical properties of petalite. 
Thus began the exciting investigation 
that culminated as a happy combina- 
tion of persistence and serendipity. 
Chemical Detective Story 

The story of this discovery possesses 
most of the lures of the classic mys- 
tery story together with the dramatic 
satisfaction of an unexpected climax. 
The detective is the chemist; the mise 
en scene is the mine of Uté; the sig- 
nificant clue is the petalite specimen; 
the center of investigation is Berzel- 
ius’s laboratory; the pursuit is the ex- 
amination of the anomalous mineral; 
and the denouement is the published 
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report. It is true that the adventure 
inherent in Arfwedson’s bland prose 
must be read between the prosaic lines 
he wrote in his laboratory notebook. 
However, the magnitude of the event 
far transcends the cut and dried style 
of its author. 


A Mineral and a Beginning 

Arfwedson’s report begins with a 
cursory introduction that sets the pace 
for his subsequent data. We must re 
member that when the nineteenth 
century was still young, scientists sob 
erly recorded their unembellished ob 
servations for their peers, and were 
not inclined to rhapsodize “in linked 
sweetness long drawn out.” 

The mine of Uté (wrote Arfwed 
son) has long been of great mineralo- 
gical importance — several minerals 
having been discovered there. Investi- 
gators, especially in recent years, have 
tried to determine their chemical 
composition. However, there are still 
some of these minerals which, famil- 
tar enough as regards their external 
characteristics, have never been sub- 
jected to a rigid chemical analysis. Of 
those specimens already examined, 
the analyses show too little agreement 
to justify a positive conclusion con- 
cerning their composition. It is for 
these reasons that | have investigated 
several of them. 


Petalite’s Physical Properties 
Arfwedson began his work in ex 
emplary fashion by examining the 
physical properties of petalite. His 
ability is indicated by the fact that 
the value he determined for specific 
gravity is in good agreement with the 
present figure. The technology of the 
period can be glimpsed in his des 
criptions. It is the time of the tinder- 
box: with “striking steel,” petalite 
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> Mystery Scene: The mine at Uté 
is on an island which lies 2 miles from 
the Swedish mainland. It has been the 
scene of many mineralogical discover- 
ies. None, perhaps, held more fascin- 
ation than the specimen of ore discov- 
ered there by the Brizilian scientist 
Jose Bontfacio de Andrade Silva. It 
was many years before its mysteries 
were unlocked. 


(Photo courtesy of 
Petersens, Stockholm, Sweden) 


Lennart Af 
produces sparks in abundance. This 
property may have been one of its 
chief virtues originally. Or, its occa- 
sional occurrence as a flesh-colored 
rock may have given it an added at- 
traction as a decorative piece or paper- 
weight. 


PETALITE 

Mr. d’Andrada has already des- 
cribed a mineral called petalite, found 
not only at Uté but also at the Finn- 
grufva near New Kopparberg, and at 
Sala. However, since d’ Andrada’s pet- 
alite does not seem to be exactly like 
the mineral I have analyzed, I will 
give a detailed description of the peta- 
lite I found. (1) 





Its color varies. Often it is milk- 
white. Occasionally it is rose approach- 
ing flesh color. It even occurs in a@ 
grass-green, possibly from an admix- 
ture of chlorites, similar to quartz. 
However, all colors other than milk- 
white are only fortuitous and are pro- 
duced by foreign substances. 

Petalite is never found crystallized, 
but only in an amorphous mass. It 
rarely occurs in pure form, except for 
some small pieces no larger than a 
few cubic inches. Ordinarily it is ac- 
companied by quartz, feldspar, tri- 
phane (spodumene), tourmaline, and 
sometimes mica. (2) 


On the surface it is lustrous in vary- 
ing degrees — most frequently like 
mother-of-pearl. Inside and in a fresh 
break, its luster is like that of glass. 
This arises from its lamellate  struc- 
ture which is distinctly visible along 
an oblique break. The longitudinal 
break is lamellate. If the specimen is 
pure, the layers are all parallel and 
you can easily separate them, even 
ones measuring only one-twelfth of 
an inch or thinner. In less pure peta- 
lite, the layers are flaky, wavy and 
present a less definite appearance. 

The transverse break, like that of 
quartz, is compact, rather bright, and 
at times somewhat splintery. If the 
specimen is split along the diagonal, 
the break appears irregular, sometimes 
twisted and sometimes stringy. This 
can be discovered most readily if the 
break is investigated at the edge or 
vertical to the thickness of the layers 
but parallel to their length. 


(1) NOTE: The superscripts, 1 to 12, through- 
out the article refer to Dr. Markowitz’s com- 
ments on the Arfwedson translation on page 
29. 

We suggest that the commentary be read 


after the story instead of concurrently with 
it. 
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> Suspicious: A sample of ore, known 
as petalite, showed suspicious beha- 
vior when subjected to the critical 
eye of the detective, Arfwedson. Min- 
eralogists, who had long been famil- 
tar with the physical properties of 
petalite, considered it a simple alum- 
inum silicate containing potash and 
soda. Arfwedson thought otherwise. 


In small fragments petalite is visibly 
prismatic. The prisms are flat with 
more or less uneven edges and most 
frequently pointed at the ends. The 
mineral is perfectly transparent at the 
edges and in small fragments; less so, 
however, if the pieces are a half-inch 
thick or more. 

It is quite hard and seems to re- 
semble feldspar and triphane (spodu- 


mene) most closely. It is, however, 
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not scratched by either one and does 
not scratch them. It can scratch glass 
easily. With striking steel it produces 
an abundance of sparks. It breaks 
easily in the longitudinal direction, 
less well transversely, if it is not pene- 
trated, as frequently happens, by fine 
loose pieces which cut the layers ver- 
tically. 

In a diagonal division — a most 
difficult thing to do — it is found 
to be hard and tough. Ground into 
powder, it becomes opaque and milk- 
white. 

| have found its specific gravity to 
be 2.421. 

It does not become electrified either 
from rubbing or heating. 

Its refraction is simple, at least if 
the object viewed is placed against the 
flat side of the slab. 

Under the blow-torch it melts al 
most as readily as adularia. You ob- 
tain a glass which at first is whitish. 
On further heating this becomes col- 
orless with small bubbles of air trap- 
ped inside. (3) 

With borax, it dissolves more read 
ily than does feldspar, and the glass 
becomes clear and colorless. 

Petalite 1s partly decomposed when 
it is digested with acids. 

The original form of petalite is a 
rhomboidal prism in which the pro- 
portion between the two diagonals 1s 
as \/ 13 : \/ 2.** This ratio deter- 
mines the size of the two opposite 
angles. The greater one is 137°8'; the 
smaller one, 42°52’. This prism can 
be divided along the shorter diagonal 
into two faces. Each face forms an 


° Obtained and calculated by Abbé Haiiy, the 
famous nineteenth century French miner- 
alogist, with mechanical division and the 
aid of a gonimeter. 
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isosceles triangle, and this comprises 
the integrating part. 


Blind Alley 


Trouble began not long after Arf 
wedson got under way with his gravi- 
metric analysis. He found that the 
mineral did not behave chemically ac- 
cording to the rules. 

Running through a conventional 
test on two grams of petalite, he fin 
ished with a four percent loss that 
he could not account for. 

The first phase of the analysis can 
be summarized as follows. 
Arfwedson: 

1. Fused petalite with potassium 
carbonate, 

Determined the silica content, 

Precipitated the alumina with 

ammonium carbonate, 

4. Calculated his results, to find 
four percent of the original sub- 
stance had disappeared. 


ww iv 


| heated two grams of powdered 
petalite red hot in a platinum crucible 
over an alcohol flame. The loss of 
weight was only five milligrams; this 
can undoubtedly be attributed to 
moisture contenet. 


(a) I triturated two grams of peta- 
lite, mixed the powder with six grams 
of basic potassium carbonate anhy- 
drous, and exposed the mixture to a 
very hot flame for an hour. The re- 
sultant mass was fused and perfectly 
white. | dissolved it in muriatic acid, 
evaporated the solution to dryness and 
re-dissolved the residue in water con- 
taining a little of the same acid. There 
remained a pure white silica. I filtered 
this substance, washed it and dried it 
in the flame. It weighed 1.564 grams. 
(4) 

(b) After having neutralized the 
acid liquor with ammonium hydrox- 















































































iae. | poured some drops of ammon- 
ium oxalate in it. A little precipitate 
formed, probably calcium oxalate. 
However, it was present in too small 
an amount to be collected and weigh- 
ed. I then precipitated the solution 
entirely with ammonium carbonate. 
(5) Filtering gave me a white and 
voluminous sediment. | washed this 
thoroughly with boiling water and 
dried it in the flame. It weighed 
0.356 gram and had not changed color 
at all. 

This substance dissolved in sulfuric 
acid. When it was combined with po- 
tassium sulfate (provided by the evap- 
oration of potassium alum and the 
mother liquor), it yielded with pure 
caustic potash a precipitate that was 
entirely re-dissolved by an excess of 
the same alkali. (6) I concluded from 
this that the substance was simply 
alumina. 

Finally, | boiled the wash waters 
that remained, but neither by this 
means nor with ordinary reagents 
could I extract any other substance 
from them. (7) 

Here, then, 1s the result of the anal- 
ysis: 


Parts per 


Grams Hundred 
Silica (a) 1.564 7.82 
Alumina (b) 0.356 17.8 
Lime A Trace aa 
Loss 0.080 4.0 

2.000 100.0 


Arfwedson Follows a New Trail 
Here is the setting and the raison 
d’etre for our chemical detective story. 
The “detective,” while not yet alert to 
the true nature of the loss, suspects 
that he has encountered an unexpect- 
ed unknown. His first trial having 
proved futile, he does not hesitate but, 
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like the immortal Holmes, attacks the 
problem with skill and tenacity. The 
essential fascination of any mystery 
lies in the irresistible urge to solve it 
and Arfwedson was obviously well 
endowed with scientific curiosity. 

The following steps essentially com- 
prise phase two. In his second attempt, 
Arfwedson: 

1. Decomposed the petalite with 
barium carbonate, 

2. Removed the silica and alumina, 
and the barium sulfate obtained by 
adding excess sulfuric acid, 

3. Evaporated the washings, 

4. Volatilized the ammonium salts, 
sulfate, 

5. Obtained a soluble, non-volatile 

6. Attempted vainly to precipitate 
an aqueous solution of the salt with 
tartaric acid, “platina” solution, and 
caustic potash, 

7. Concluded that the base could 
not be potash or magnesia, 

8. Assumed that the salt was sod- 
ium sulfate, 

9. Calculated his results on this 
basis. His analysis totaled 105 percent. 

A loss of such magnitude could not 
occur in an analysis as simple as this 
one, unless a water-soluble substance 
in the mineral had escaped in the 
leach water. To verify this possibility, 
I repeated the analysis in another 
manner. 

(a) I calcined two grams of very 
finely powdered petalite with eight 
grams of high purity barium carbon- 
ate in a platinum crucible for an hour 
and a half. This produced a white and 
compact but unfused mass. | treated 
this product with dilute muriatic acid 
in slight excess, evaporated it to dry- 
ness and re-dissolved it to assure my- 
self that all the barium was dissolved. 
I obtained silica, which, washed thor- 
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oughly and dried in the flame, weigh- 
ed 1.607 grams. 

() Into the washwater from which 
the silica had been separated and 
which contained the barium chloride, 
| poured sulfuric acid until no more 
precipitate—barium sulfate—formed. 
(8) I filtered the solution and preci- 
pitate and washed the mass thorough- 
ly with boiling water. | then satur- 
ated the solution with ammonium 
carbonate which gave me alumina 
completely free of silica. When this 
was washed, heated and dried it 
weighed 0.332 gram. 

(c) The remaining liquids were 
evaporated to dryness; and the vola- 
tile salts, the ammonium sulfate and 
chloride, were driven off by heating. 
The saline residue dissolved in water 
and left only a small quantity of cal- 
cium sulfate undissolved. Naturally, 
this salt was a sulfate because in de- 
composing the barium chloride I had 
added sulfuric acid in excess. Since I 
wanted to ascertain its composition ac- 
curately, 1 knew I would have to neu- 
tralize it so that it contained no murt- 
atic acid at all. Therefore, I added to 
it a quantity of ammonium sulfate 
suwcient for this purpose, evaporated 
the solution to dryness and heated the 
residue. The neutralized sulfate, fused, 
weighed 0.358 gram, and yielded the 
following analysis: 


Parts per 


Grams Hundred 
Silica (a) 1.607 80.35 
Alumina (6) 0.332 16.60 
Sulfate (c) 0.358 17.90 


But I still did not know the true com- 
position of this salt. (9) Its solution 
was precipitated neither by tartaric 
acid in excess nor by platinum chlor- 
ide. Consequently there was no po- 
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tash in it. 1 mixed a part of the salt 
with some drops of pure potash but 
this did not make it clouded. Thus, 
there was no more magnesia in it. 
I reasoned that this ought to be a salt 
with soda base. I tried to calculate the 
amount of soda (sodium sulfate) that 
should be present in it. However, my 
calculations invariably gave me an ex- 
cess of about 5°/, of the analyzed min- 
eral. 


The Quest Continues 
“With All Possible Care” 

Arfwedson, revealing some distrust 
of the human factor, offered possible 
explanations for the untoward results: 
the materials were not washed thor- 
oughly; the analysis was not made 
carefully enough. To eliminate all er- 
rors, he repeated the test two times 
“with all possible care” to wash his 
precipitates properly. Even so the un- 
premeditated deviation recurred. 

Then, as it appeard a probability 
that the different substances were not 
well washed, or that the analysis was 
not made with enough precision, I 
repeated it twice again with all pos- 
sible care. 1 got the same results each 
time. 

I obtained: 

The first time: 

100 parts 


Silica 78.45 
Alumina 17.20 
Sulfate 19.50 


The second time: 


100 parts 


Silica 79.85 
Alumina 17.30 
Sulfate 17.75 (10) 


The Final Breakthrough 


The dawn of enlightenment shone 
upon his work at last and he realized 
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that his recalcitrant test samples con- 
tained a substance whose identity he 
did not recognize. The search was 
over; the trail had led slowly but in- 
evitably to the ultimate discovery. It 
remained only for Berzelius to name 
Arfwedson’s new element. 

Finally, after having studied most 
closely the sulfate in question, 1 found 
that it contained a particular fixed 
alkali, the nature of which was not 
yet known. Professor Berzelius pro- 
posed the name “lithion” for it (from 
the Greek word “lapideus”), because 
this alkali was first found in the min- 
eral kingdom. (11, 12) 


Epilogue 

In 1818, about one year after his 
momentous discovery, Arfwedson re- 
ported his work “Investigation of 
some minerals from the Ut6 mine 
and the discovery of a new fixed al- 
kali” in the Swedish scientific journal 
“Afhandlingar i Fysik, Kemi och 
Mineralogi.” The article was soon 
translated and appeared in Germany 
in Dr. Schweigger’s “Journal fiir 
Chemie und Physik” (1818) and in 
France in “Annales de Chemie et de 
Physique” (1819). 

However, no other translations were 
ever published. Searches in the Li- 
brary of Congress, the Union Library 
Catalog of Philadelphia, and the New 
York Public Library have failed to 
turn up any subsequent versions. The 
new translation was motivated by this 
lack and by the historical importance 
of Arfwedson’s work. 

The length of the original report 
made its verbatim reproduction in 
this issue impossible. However, a com- 
plete version of this little known 
chapter from the annals of science is 


* 18 West Chelten Ave., Philadelphia 44, Pa. 
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> Tue Finar Crue: The mystery was 
finally solved in the laboratories of the 
famous Swedish scientist, Berzelius. 
After months of meticulous investiga- 
tion, Arfwedson brought the case to 
a close through a brilliant piece of de- 
ductive logic. The world now knows 
the mystery of the mine at Uté. 


(Photo courtesy of the 
Swedish Royal Academy of Sciences.) 


available from Foote Mineral Com- 
pany’s Technical Literature Depart- 
ment.* 


In “Discovery of the Elements” 
(Sixth Edition), Mary Elvira Weeks 
has written a superb account of Arf- 
wedson and his work. Chapter 18, 
“Three Alkali Metals” gives some in- 
teresting historical background on 
lithium, while Chapter 19, “J. A. Arf- 
wedson and his Service to Chemistry” 
is a good concise biography of the 
man. 


The fact that lithium’s remarkable 
properties went unrecognized and un- 
appreciated for over a century does 
not lessen the importance of Arfwed- 
son’s “find.” In the history of chem- 
istry, the discovery of lithium will re- 
main an invaluable heritage of the 
nineteenth century to our own time 
and ages yet to come. 
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COMMENTARY ON ARFWEDSON’S WORK 


by Dr. Meyer Markowitz, Senior Research Chemist, 


Research and Development Department, Foote Mineral Company 


|. These differences observed by Art 
wedson must be taken as being mere 
ly superficial in nature. 


2. It is well to mention at this point 
that the major lithium-bearing min- 
erals are lepidolite or lithium mica 
[(Li,K,Na)o Ale (SiO )g (F,OH)»], 
amblygonite [(LiAIPO,)], spodume- 
ne [LiAl(SiOz )2] and the subject of 
the present paper, petalite, [ LiAl(Si. 
Os )o]. Petalite has a high lithia to 
alumina ratio and, accordingly, finds 
use as an inexpensive source of lith 
ium for the glass and ceramics indus 
tries. 

Because of the low atomic weight 
of lithium, it is readily seen that the 
weight percentage of lithium in any 
of these sources is quite low. 


3. Modern studies of the thermochem 
ical behavior of petalite have shown 
that the irreversible dissociation of the 
material into a solid solution of silica 
in beta spodumene provides the basis 
for the utilization of petalite in cera- 
mic compositions of high thermal 
shock resistance. 


4. This procedure, of course, brings 
about solubilization of the alumina 
and silica contents through conversion 
to aluminates and silicates. Upon the 
addition of acid, silica precipitates; 
lithium carbonate and the aluminate 
compounds go into solution. 


5. Through the fortunate choice of a 
small sample size, lithium carbonate 
did not precipitate. Arfwedson subse 
quently recognized the relative insolu- 
bility of lithium carbonate as distin 
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guishing the new element from the 
other alkali metals. The kinship of 
lithium to both the alkali metals and 


the alkaline earth metals is well 
known now. 
6. Solution of aluminum hydroxide 


occurs through the formation of alum- 
inate ions (AlOs-). 


7. It is through the sequence of oper- 
ations conducted in this section (b), 
that the lithium values of the petalite 
were lost. Concentration of these wash 
liquors and addition of ammoniacal 
solutions of ammonium fluoride, am 
monium carbonate, or of a soluble 
phosphate would have produced pre- 
cipitates of the corresponding lithium 
fluoride, carbonate, or tertiary phos- 
phate, respectively. However, this is 
but another instance of hindsight be- 
ing easier than foresight. 


8. In this manner, the added barium 
can be removed to yield a separation 
of only the components of the peta- 
lite. 

9. It is intersting to note that there 
are two gravimetric procedures com- 
monly used for the quantitative deter- 
mination of lithius, vis., conversion to 
lithium sulfate, and to lithium chlor- 
ide. Modern procedures are based on 
flame photometry utilizing the intense 
crimson emission line at 6703 A. This 
provides the most rapid and conven- 
ient means for analysis, avoiding 
troublesome separation from the oth- 
er alkali metals. 


10. The three sets of results reported 
give the following mole ratios of 
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SiOg :AloOxg:LigO, 8.22 : 1.00 : 1.00, 
7.74 + 100°: 1.05, and 8.23 : 1.05 
1.08, which compare quite favorably 
to the theoretical ratio of 8: 1 : 1. 
A present-day, detailed analysis of 
petalite would correspond closely to: 
76.16% SiOs, 17.24% AleOx, 4.49% 
LigO, 0.18% FegOz, 0.39% KoO, 0.16% 
NagO, 0.24% MgO, 0.21% CaO, 0.11% 
F, and 0.80% ignition loss. 

11. Evidently the reference here is to 
sodium and potassium which had 
been isolated electrolytically not too 
long previously by Sir Humphrey 
Davy (1778-1829). 


Small Radiation Doses 


> ExtreMELy small radiation dosages 
can be measured with a special lum- 
inescent powder that gives off light 
when it is heated, researchers at the 
U. S. Naval Research Laboratory in 
Washington have found. 

The chemical used is a phosphor 
which stores energy while it is being 
irradiated. The energy is later re- 
leased by thermoluminescence, in 
which the energy is given off as light 
when the temperature of the sub- 
stance increases. 

The amount of light given off is 
determined by the amount of radia- 
tion that has been received. 

The material has been used in 
rocket experiments to measure the 
tiny amounts of ultraviolet rays and 
X-rays encountered in the atmos- 
phere, Dr. Herbert Friedman of the 
Laboratory told Science Service. 

The substance, calcium  sulfate- 
manganese, is much more sensitive 
than the material now used in moni- 
toring badges worn by workers ex- 
posed to radiation. The lower limits 
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12. Arfwedson’s contributions to lith- 
ium chemistry extend to the discovery 
of lithium in spodumene, and the 
preparation and characterization of a 
number of lithium compounds, e. g., 
lithium acetate, chloride, nitrate, bor- 
ate, hydroxid, tartrate, etc. His at- 
tempts to isolate lithium metal were 
unsuccessful because of the nonavail- 
ability of a sufficiently powerful source 
of electricity. R. Bunsen and A. Mat- 
thiessen were able to prepare lithium 
metal electrolytically in 1855 in suf- 
ficient quantity to allow for its char- 
acterization. 


Measured Chemically 


of sensitivity for most personnel dosi- 
meters is in the region of one to 100 
roentgens of radiation. The phosphor, 
however, measured a minimum dose 
of ten thousandths of a roentgen and 
calculations indicated that it could go 
even lower than this. 

A practical difficulty with the ma- 
terial is that the amount of light given 
off decreases with time after the ex- 
posure. There is about a 40°, loss 
after the first eight to ten hours, Dr. 
Friedman said. 

The difficulty can be overcome, 
however, if the exposure time is 
known, since the amount of decay is 
proportional and a correction can be 
made for it. 

The chemical has already been used 
by other researchers to study the ul 
traviolet emission of the sun and to 
determine the dosage of medical X 
rays. Dr. Friedman co-authored a re 
port on the research with Dr. David 
A. Patterson, also of the Laboratory, 
in the December Journal of the Opti- 
cal Society of America. 
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Ocean Floor Rise Measured Chemucally 


> Scientists in Bombay have devel- 
oped a chemical process for measur- 
ing the rate at which the floor of the 
Pacific Ocean is building up. 


Chemical extraction of a radioactive 
isotope of beryllium from a 49-foot 
core drilled from the floor of the Pa- 
cific indicates dirt, sand, dead marine 
life and other sediment are building 
up new floor at a rate of about 18 
hundredths (0.18) of an inch every 
1,000 years. 


The work, reported in Deep-Sea 
Research, is based on the known de 
crease in activity of the long lived 


beryllium-10 isotope, with a half-life 
of 2,700,000 years. The isotope, pro- 
duced by cosmic ray action, is believed 
to have been precipitated for millions 
of years with rain water. The scien- 
tists assumed the precipitation to have 
been unvarying, and assumed the core 
under study represented sediment that 
had been undisturbed for millions of 
years. 

Chemical extraction of the isotope 
selected at measured depths on the 
core gave samples of the radioactive 
isotope from which it was possible to 
determine the age of the sediment at 
a particular depth. 


Move Projector Duplicates Sun’s Heat 


> ORDINARY MOVIE projection equip- 
ment has been used to produce temp- 
eratures approaching that of the sun’s 
surface by scientists at the National 
Carbon Company, Parma, Ohio. 


Highly polished curved mirrors 
concentrate rays from a carbon arc 
into the beam that raises tempera- 
tures of materials placed in the focal 
point to more than 7,000 degrees 


Fahrenheit. 


Although the are image furnace is 
not new, Dr. R. G. Breckenridge, 
director of the company’s research 
laboratories, said the use of two ellip- 


tical mirrors rather than parabolic 
ones made reaching such high temp 
eratures possible. 


One mirror directs the arc’s energy 
at the other, which in turn concen- 
trates the radiation on the specimen 
being heated. The high temperatures 
are thus obtained without any con- 
tamination of the sample, Dr. Breck- 
enridge said. 


The new equipment is highly com- 
pact and portable. It is said to pro- 
duce results comparable to those of 
solar furnaces having a 60-inch dia- 
meter reflector. 


Two entirely new uses of lead are the “mighty midget” battery for 
miniature electronic circuits and leaded ceramic colors on one face of 


glass building blocks. 


World consumption of fossil fuels has been more than 2,500,000,000 


tons per year. 


Fesruary, 1958 








































> Tue 40 most promising research 
scientists in America’s high schools 
have been selected in the 17th An- 
nual Science Talent Search. The win- 
ners, eight girls and 32 boys, have 
been invited to Washington for a 
five-day, all-expense-paid visit Feb. 27 
through March 3. 


They will participate in the Science 
Talent Institute and compete for $34,- 
250 in Westinghouse Science Scholar- 
ships and Awards in the finals of the 
Science Talent Search conducted by 
Science Service. 


The 40 trip winners (see following 
list), 15 to 18 years of age, were 
chosen by a panel of judges after a 
nation-wide competition in which top- 
ranking seniors in all the public, pa- 
rochial and private schools in the con- 
tinental United States were invited 
to participate. Contestants, represent- 
ing 47 states and the District of Co- 
lumbia, completed the stiff science ap- 
titude examination, submitted recom- 
mendations, and scholarship records, 
and wrote a report on “My Scientific 
Project.” 


During the past 17 years 249,955 
high school seniors have entered the 
Search. Of this number only 48,098 
have been able to complete all the 
requirements. This year, of the 25,039 
examinations sent to 3,298 high school 
educators, only 4,050 students cleared 
all the hurdles to qualify for the 
Search. 

Of these, 1,074 scored high enough 
on the aptitude test to be named 
Candidates. The 40 winners and 260 
honorable mentions were then chosen 
from the Candidate group. 


Ww 
Mm 


Science Talent Search Top Forty Picked 


Top Award is $7,500 

On March 3 at the end of the 
Science Talent Institute the judges 
will make the awards. Five winners 
will be selected to receive one of the 
following: $7,500, $6,000, $5,000, 
$4,000, $3,000 in four-year Westing- 
house Science Scholarships. A_ total 
of $8,750 in Westinghouse Science 
Awards will be given at the discre- 
tion of the judges to the other 35 
winners. 

Chosen without regard to geo- 
graphic distribution, the 40 trip win 
ners come from 35 cities in 19 states 
and the District of Columbia. States 
represented by winners since the be- 
ginning of the Search in 1942 now 
total 43. 


Most Are Top Students 

All but one of the winners live at 
home and attend their local or nearby 
public, parochial or private secondary 
schools. 

A check shows that 32 of the stu- 
dents are in top five percent of their 
graduating classes and 20 of them 
rank first, second or third. Classes 
range in size from 29 to 1,243 seniors. 
Exactly 70°% of the winners’ fathers 
and 50°. of their mothers attended 
college. Of the winners, 23 claim no 
scientists among their relatives; the 
others have one or more scientists in 
their families. 

Contrary to a frequent notion about 
scientists, these talented young people 
do not confine their interest and en- 
thusiasm to science. While most of 
them spend much of their spare time 
in activities such as science clubs and 
individual science hobbies they also 
enjoy such varied interests as photo 
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graphy, music, sports, reading and 
creative writing. Most of them belong 
to extra-curricular, social and educa- 
tional organizations and more than 
half of them have held office in these 
clubs. Five of them have been final- 
ists in the National Science Fair. 


Careers Are Planned 

All of the top 40 
chosen the lines of study they wish 
to pursue. Fourteen plan to become 
physicists. Six hope to be engineers; 
five are headed for careers in bio- 
chemistry and five in mathematics. 
Chemistry is the final choice for three 
and two hope to be physicians. One 
each is planning to be an astronomer, 
biologist, psychiatrist, zoologist. One 
refuses to commit himself further 
than to say he will be a scientist. All 
expect to do research in their respec- 
tive fields. 

Only two high schools in the U. S. 
have produced more than one winner 
this year. Jamaica (N. Y.) High 
School and Newton High School of 
Newtonville, Mass., will each send 
two boys to the Science Talent Insti- 
tute. 


already have 


Among the 40 a total of 25 come 
from schools that have never before 
placed a winner in the Science Talent 
Search. The other 15 are adding new 
laurels to schools already honored 
the past by having produced winners. 
Each school having a winner receives 

bronze and walnut plaque to add 
to the school’s trophy collection. 


Vith a 17-year total of 19 winners, 
Bronx High School of Science in 
New York City leads previously hon- 
ored schools who have additional win- 
ners this year. Only one school, with 
a total of 21, has had a larger roster 
of winners. 
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In the 17 years of the Search Eras- 
mus Hall High School, Brooklyn, N. 
Y., has produced 11 winners. Newton 
High School, Newtonville, Mass., and 
Kenmore (N. Y.) Senior High School 
are each credited with five winners. 
The following have had four winners 
each: University High School, Bloom- 
ington, Ind., Phillips Academy, An- 
dover, Mass., and Columbus High 
School, Marshfield, Wis. Three win- 
ners have been produced over the 
years by Lyons Township High 
School, La Grange, IIl., and Central 
High School, Omaha, Nebr. 

The following schools now have a 
record of two winners for the 17 
years of the Search: El Cerrito (Cal- 
if.) High School, Tamalpais High 
School, Mill Valley, Calif., Anacostia 
High School, Washington, D. C., Ith- 
aca (N. Y.) High School, and Over- 
brook High School, Philadelphia, Pa. 

In addition to the 40 trip winners, 
who will attend the Science Talent 
Institute in Washington, an Honor- 
able Mentions list of 260 in this year’s 
Search will be recommended to col- 
leges and universities for their apti- 
tude science. All 300 will receive 
offers of scholarships from many in- 
stitutions of higher education seeking 
students with talent in science. 


Through an arrangement with 
Science Clubs of America, 31 states 
and the District of Columbia are con- 
ducting state Science Talent Searches 
concurrently with the national com- 
petition. Thirteen of them have pro- 
duced winners this year. In these 32 
areas all entries in the National Sci- 
ence Talent Search will be turned 
over to state judging committees. 
From their entries they will choose 
state winners and award scholarships 
to various colleges and universities 
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within the state. Cooperating states by Science Clubs of America, is the 
are: Alabama, Arkansas, Connecticut, National Science Fair which will be 
District of Columbia, Florida, Geor- held in Flint, Mich., May 7 through 
gia, Illinois, Indiana, Iowa, Kansas, 10, 1958. Twenty-three of the Science 
Maine, Maryland, Massachusetts, Talent Search Candidates this year 
Michigan, Minnesota, Montana, Ne- have been finalists in recent National 
braska, New Hampshire, New Mex- Science Fairs. 

ico, North Carolina, Oklahoma, Penn- Judges for the Science Talent 
sylvania, Rhode Island, South Caro- Search, who selected the winners, are 
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Mi 
lina, South Dakota, Tennessee, Texas, Dr. Harold A. Edgerton, vice presi- 
Utah, Vermont, Virginia, West Vir- dent of Richardson, Bellows, Henry 
ginia and Wisconsin. & Co., New York; Dr. Steuart Hen- | ci 

The Westinghouse Educational derson Britt of Northwestern Uni-| |, 
™ . . ' 
Foundation, supported by the West- versity, Evanston, Ill.; and Dr. Rex 
inghouse Electric Corporation, pro- E. Buxton, psychiatrist of Washing- | F* 
vides the scholarships and awards and ton, D. C. Drs. Edgerton and Britt | ,, 
makes the Science Talent Search fin- design the Science Aptitude Examin- 
ancially possible as a contribution to ation each year for the Science Talent 

re , ; q 3 
the advancement of science in Amer- Search. ” 
ica, 
Conducted Through SCA The following list of Science Talent Cc 

The : | Science Tal Seuitt Search Winners and Honorable Men- 

; © CREE SCHEME SEM SCRICn tions is presented as an indication of 
is conducted by Science Clubs of the geographical spread of the . 
America, administered by Science Search and the scope of projects per- 
Service. Science Clubs of America is formed. The project reports have not ‘ 
hi Sceeeesliaiiel nae Rae been published. Some will appear 
the internationa organization tor SCI- occasionally in CHEMISTRY. Eight 
ence groups in schools and out. Today previous reports were published in ' 
more than 17,000 clubs are affiliated CHEMISTRY, September, 1957 
here and abroad, with a membership (copies of that issue available at 50¢ ; 

f al a half mill; : . each), and one report was published 
of aimost a halt million young people. in CHEMISTRY, January, 1958. 

The other annual event, conducted 

ile peg ss 
Washington Trip Winners 
® indicates girls HOME ADDRESS follows name of school ‘ 
H.S. indicates High School AGE of winner follows name 
TITLE OF PROJECT REPORT follows Home Address 
‘ 
ALABAMA 
Montgomery Shepard, Kenneth Wayne (17) Sidney Lanier H. S. 3854 Maclamar Rd. 
Vortexes in Liquids Draining from Tanks 
ARIZONA 
Tucson Jensen, Richard Joseph (16) Salpointe H. S. 5602 E. Silver St. 


Determination of Integral Pythagorean Numbers 
CALIFORNIA 


Albany Kirk, Rodney Carlos (17) Albany H. S. 904 Evelyn St. 6 — Construction 
and Operation of a Pulse Height Analyzing Scintillation Counter 
El Cerrito Williams, Robley Cook, Jr. 17 El Cerrito H. S. 1 Arlington Ct., Berke- 


ley 7 — Experiments with Algae 
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Los Angeles 


Mill Valley 


Washington 


Miami Beach 


Chicago 
Dupo 
Franklin Park 


La Grange 


Bloomington 


Charles City 


Baltimore 


Andover 


Attleboro 


Newtonville 


Romeo 


Choteau 


Omaha 


Elizabeth 


Teaneck 


Brooklyn 





Kukla, Andy (16) Fairfax H. S. 8409 Blackburn Ave. 48 — Geometry of 
Panangular, Complex, Inverse, and Complex Inverse Polygons 
Nininger, Neil Logan (18) Tamalpais H. S. 24 Liberty St., Larkspur 
Production of High Temperature Tantalum Carbide Filaments 
DISTRICT OF COLUMBIA 


Rice, Jerry Mercer (17) Anacostia H. S. 161 Chesapeake St., S.W. 24— 
Effect of a Chemical Carcinogen upon Malignant Cells Cultivated in 


Vitro 
Devine, Paul Joseph, Jr. (17) Gonzaga H. S. 6157 12th St. N., Arling- 
ton 5, Va. — A Theory of Quantum Electrodynamics 


FLORIDA 
Pestcoe, Allan Emanuel (17) Miami Beach Senior H. S. 6375 Indian 
Creek Dr. 41 — Experiments with Plants Done in a High School Radio- 
isotope Laboratory 
ILLINOIS 
®Londak, Bernadette Genevieve (17) Mercy H.S. 7749 S. Langley Ave. 19 
Geometric Proof of Kepler’s Second Law 
Dyroff, David Ray (17) Dupo Community H. S. Box 275 
An Original Electronic Vector Computer 
Jerina, Donald Michael (18) Leyden Community H. S. 2427 N. Clinton 
St., River Grove — Aromatic Amino, Azo, and Carbonyl Compounds 
Gentle, Kenneth William (17) Lyons Township H. S. 843 Homestead Rd. 
Relationship Between Cosmic Radiation and Sunspot Activity 
INDIANA 
Martz, Eric (17) University H. S. 817 Atwater Ave. — Effect of a Denti- 
frice Containing Sodium Lauryl Sulphate on the Oral Lactobacilli Count 
IOWA 
Martens, Charles Paul (17) Charles City H. S. Route 4 
Research on the Radial System of Venus 
MARYLAND 
Gaidis, James Michael (17) Baltimore City College 1511 Carswell St. 18 
Development of Transistorized Communicators 
MASSACHUSETTS 
Weihofen, William Henry (17) Phillips Academy 908 Avenida Cielito, 
N. E., Albuquerque, N. Mex. 
Topological Analysis by Mean of Dual Maps 
Thomae, Irving Herbert (17) Attleboro H. S. 123 Berwick Rd. 
Effect of Pole Piece Formation on Magnetic Lens Efficiency 
Beeuwkes, Reinier III (17) Newton H. S. 123 Sargent St., Newton 58 
Design and Construction of an Electron Cyclotron 
Mitrovich, Dushan (18) Newton H. S. 105 Waban Hill Rd., Chestnut 
Hill 67 — Flight and Stability Studies of a Model Shrouded-Propeller- 
Type Flying Platform 
MICHIGAN 
Burns, Stephen Kent (17) Romeo H. S. 147 Church St. 
Color Television Using a Single Vidicon-Type Camera Tube 
MONTANA 


Malone, Jesse, Jr. (17) Choteau H. S. Route 2 
Insects in My Life 


NEBRASKA 
Kripke, Saul Aaron (17) Central H. S. 119 N. Happy Hollow Blvd. 32 
The System LE! 
NEW JERSEY 
Seaton, Robert Kirk (17) Thomas Jefferson H. S. 25 Scotland Rd. 3 
A Solar-Heated Greenhouse 
*Shelby, Jane (17) Teaneck H. S. 431 Claremont Ave. — Calculation of 
the Orbit of Satellite 1957 Alpha: from Amateur Observations 
NEW YORK 
Kapular, Alan Mitchell (15) Erasmus Hall H. S. 47 E. 16 St. 26 
Effects of Colchicine upon Orchid Plant Genetics 


Halperin, Bertrand Israel (16) George W. Wingate H. S. 7 Balfour Pl. 25 
Solution of a Famous 8-Color Problem and Its Generalizations 


~) 
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Ithaca Cantrell, Cyrus Duncan III (17) Ithaca H. S. 228 S. Geneva St. 


Optics of the Ellipse with Emphasis on Parallel Incident Rays 
Jamaica Burger, Richard Melton (16) Jamaica H. S. 21-15 34 Ave., Long Island 
City 6 — A Time Lapse Photographic Study of the Reaction of Drosera 

Intermedia (Sundew) to Certain Chemical and Physical Stimuli 
Wagreich, Philip Donald (16) Jamaica H. §. 67-47 182 St., Flushing 65 


Development of Resistance to Bacteriophage in Escherichia Coli 
Kenmore Okun, Lawrence Merritt (17) Kenmore Senior H. S. 259 Hartford Ave. 23 
A Study of Ascites Tumors 































































New York Kuzmack, Arnold Mark (16) Bronx H. S. of Science 37-22 95 St., Jackson 
Heights 72 — Behavior of the Gamma Function for Very Small Values 


of the Argument 
*Herschkopf, Sybil (17) Ramaz H. S. 638 W. 160 St. 32 — Effects of 
Terramycin and Gibberellic Acid on the Growth of Bean Plants 
Yonkers Rosner, Jonathan Lincoln (16) Roosevelt H. S. 300 Hollywood Ave., 
Tuckahoe 7 — Degeneration and Regeneration of the Sciatic Nerve in 
the Mouse 





OHIO 
Vermilion Smith, Leslie Ewart (17) Vermilion H. S. 39 Huron Rd. 

Comparison of Solid Propellants with Particular Attention to Their Use 
in Small, Unmanned Rockets 
OREGON 
Corvallis *Marshall, Ruth Ann (17) Corvallis Senior H. S. 302 N. 21st St. 

Study of Protozoa 


PENNSYLVANIA 








Philadelphia *Erlich, Elvera Rena (15) Overbrook H. S. 5648 Diamond St. 31 
New Discovery in the Decomposition of Ammonium Dichromate 
Upper Darby *Waldman, Lise Jo (16) Upper Darby Senior H. S. 625 South Ave., 


Secane — Determination of the Atmospheric Mass Absorption Coefficient 
in Three Portions of the Solar Spectrum 


WISCONSIN 
Marshfield *Karau, Jane Ruth (17) Columbus H. S. 510 W. 6th St. 
Natural Dyes for Home Use 
WYOMING 
Cheyenne *Wallace, Lynda Diane (17) Saint Mary H. S. 3421 Dover Rd. 


Tentative Identification and Further Studies on an Unknown Bacterium 


Honorable Mentions 


® indicates girls HOME ADDRESS follows name of school 
H. S. indicates High School AGE of winner follows name 
TITLE OF PROJECT REPORT follows Home Address 


ALABAMA 


Decatur Marshall, James Lawrence (17) Decatur H. S. 819 8th Ave., S.E. 
Effects of an Electromagnetic Field on Metals 

Tuscaloosa Tunstall, Brian Parker (17) Tuscaloosa H. S. 514 Capstone Ct. 
Rocketry 


ARIZONA 
Phoenix Fogle, Thomas Franklin (17) Camelback H. S. 2424 E. Avalon Dr. 
A Two-Year Study of Thunderstorms 
Cords, Donald Philip (17) North Phoenix H. S. 5141 N. 18th Pl. 
Effect of Selected Wave-Lengths of Light on the Growth of Scenedes- 
mus QObliques and Chlorella 
Farnbach, William Adolph (17) North Phoenix H. S. 536 E. Cherry Lynn 
Rd. — An Audio Amplifier Based on the Wheatstone Bridge 
Turner, Gary Burgess (17) North Phoenix H. S. 825 E. Lawrence Rd. 
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Determination of Avogadro’s and Boltzmann’s Constants 


Lee, Russell Fisher (17) Three Oaks H. S. 313 S. Elm St. 
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in Vitro 
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Physiochemical Aspects of Spontaneous Generation 
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Principles of Low-Power Electrochemical Devices 

Yesodi, Ovadya (17) Stuyvesant H. S. 7721 18th Ave., Brooklyn 14 
Ecological Factors as Determinants of Ameboid Protoplasmic Movements 

Ferguson, Rolfe Pratt (17) Palmyra-Macedon Central School 20 Canan- 
daigua Rd. é eb 
Expansion of a Polynomial of the r Degree to the n Power. 

*Bender, Linda Joan (16) Martin Van Buren H. S 82-38 212th St. 27 
Investigation of the Halogens 

Tenenbaum, Joel (17) Martin Van Buren H. S. 86-06 208th St. 27 
Minimizing Calculating Time for Polynomial Solution in Digital Com- 
puters 


Collins, Kenneth Alan (15) Martin Van Buren H. S. 73-30 Springfield 
Blvd.. Bayside 64 \ Successful Laboratory Procedure for Obtaining 
Metallic Lithium 


Krieger, Allen Stephen (16) South Side H. S. 243 Princeton Rd. 
Determining the Rate of Photosynthesis 

Gallivan, Mary Ellen (17) Academy of the Holy Names 705 Elm St. 
Comparative Study of the Effects of Various Nutritives on Certain 
Bryophytes 

Grave, Gilman Drew (17) Rye H. S. 594 Forest Ave. 
Statistical Approach to Endocrine Relationships in Mice 

Mead, Robert Mosher (17) Mont Pleasant H. S. 901 Union St. 8 
Design and Construction of a Liquid Freon 114 Bubble Chamber 

°Burnham, Mary Clare (17) Griffith Institute and Central School 56 New- 
man St. The Effects of Estrogen and of Testosterone on the Skeleton 
of the Cs7 Mouse 

Reiskind, Jeremy (17) Curtis H. S. 610 Victory Blvd. 1 
Effects of Twelve Commercial Peptones on the Proliferation of Strain 
L (Earle) Mouse Cells 

°Parisi, Lucy Florence (17) Eastwood H. S. 520 Hawley Ave. 3 
The Effects of Neotetrazoleum Chloride on the Growing and Resting 
Hair Follicles in Mice and on the Growth of Protozoa 

°*Pekurney, Martha Carol (17) Eastwood H. S. 155 Plymouth Dr. 6 
The Effect of Vitamin D and a Chelating Agent on the Calcium and 
Phosphorus Metabolism of the Rat 

Anthony, Robert Stephen (16) Archbishop Stepinac H. S. 220 Heather- 
dell Rd., Ardsley Synthesis of Tetraethanol Ammonium Hydroxide 

Torop, Paul (17) Roosevelt H. S. 113 Cresthill Rd. 


Designing and Building a Gas Barometer 


NORTH CAROLINA 
Honeycutt, Russell Kent (17) Central H. S. Route 2 
Construction of a Semi-Automatic Wilson Cloud Chamber 
Tripp, Alton Parker, Jr. (17) Broughton H. S. 2217 Creston Rd. 
Building a Spectroscope 
NORTH DAKOTA 
Thompson, David Allen (17) Central H. S. 724 Fifth St. 
Designing and Testing Rockets 
OHIO 


Stutzman, Kriss Leroy (17) Archbold H. S. Route | 
A Topological Study of Paradromic Curves 

®°Manak, Barbara Rose (16) Lourdes Academy 2217 Montclair 9 
Construction of a Spectroscope for Analysis of Metals and Rare Earths 


Hacker, Richard McLean (17) Roosevelt H. S. 350 Verona Rd. 17 
An Experimental Solar Generator 





Kettering 
North Canton 


Vermilion 


Bartlesville 
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Punxsutawney 
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Tarentum 
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Moshier, Stephen Lloyd (16) Fairmount H. S. 4100 Elmridge Rd. 29 








Nuclear Electric Quadrupole Resonance 
Stahl, Gordon Irving (17) Hoover H. S. 426 Werstler Ave. 20 
A Projected Improvement in the Electronic Organ 
Farrell, Robert Ernest (17) Vermilion H. S. 414 Perry St. 
Design and Construction of a Wind Tunnel 
Sanford, Thomas Bayes (17) Vermilion H. S. West River Rd. 
Van de Graaff Generator with Proposed Beta Particle Accelerator 


OKLAHOMA f 
Karch, John Olin (18) College H. S. 1301 Keeler St. 
Preservation of Caterpillars by Inflation 
Pottmyer, James Joseph (16) Central Catholic H. S. 3601 N. Maxwell | 
Dr. 11 Effects of Certain Substances on the Physical Properties of | 
Ada Clay 
Waters, Frank Clement Hugh (17) Ponca City Sr. H. S. 411 Drake Dr. 
A Demonstration of the Photoelastic Effect 
Moran, William Preston (17) Cascia Hall Prep. School 2419 S. St. Louis 
St. 14 Research in System Engineering 


OREGON 

*Bogart, Elizabeth Ann (17) Corvallis Sr. H. S. 937 N. 36th St., Route 4 
New Histological Staining Techniques 

*Brady, Mary Ann (16) Corvallis Sr. H. S. 403 Whiteside Dr. 
Construction of a Cuprous Oxide Photocell 

Hartman, Philip Henry (17) Corvallis Sr. H. S. 135 N. 30th St. — Im- 
proving the Electrical Contacts for a Self-Playing Electronic Music Box 

Ashley, Roger Parkmand (17) Lincoln H. S. 4837 W. Burnside Rd. 1 
Construction of a Differential Thermal Analysis Apparatus for Quali- 
tative Determination of Thermally Active Minerals 

®*Munson, Edith Linda (17) U. S. Grant H. S. 4072 N. E. 32nd Ave. 12 
Duplication of C. M. Hall’s Patents for Production of Aluminum from 
Aluminum Oxide 


PENNSYLVANIA 
Holland, Richard Walter (17) Conestoga Sr. H. S. 381 N. Valley Rd., 
Devon Butterflies and Moths of Southeastern United States 
Fantazier, Richard Michael (17) St. Thomas H. S. 1439 Electric Ave., 
East Pittsburgh Single Crystals of Austenitic Stainless Steel 
Kreuzer, Lloyd Barton (17) Cheltenham H. S. 325 Harrison Ave. 17 
Relation of Erythropoietin to Hereditary Macrocytic Anemia in the 
House Mouse 
Lewis, Daniel Evan (17) Kingston H. S. 387 Tioga Ave. An Applica- 
tion of the Calculus of Variations: The Brachistochrone Problem 
Desiderio, Dominic Morse, Jr. (17) Stow H. S. 1301 Woodward Ave. 
4 Model to Illustrate Molecular Action 


Stetz, Albert William (18) Millersburg-Upper Paxton Union H. S. 640 


State St. Designing and Building Experimental Sonar 
*Kiefer, Nancy Winona (17) Notre Dame H. S. 17 Curtis Rd., Spring- 
field, Delaware Co. Microscopic Algae of the Northwestern Section 


of Delaware County, Pa. 


®*Christman, Judith Irene (17) Northampton H. S. R. D. No. 1, Box 53 
Ion Exchange Chromatography 


Jefferys, William Hamilton III (17) Episcopal Academy 365 Belrose Lane, 


Radnor An Amateur’s Radio Telescope 
®Lois, Suellen Marie (17) Sacred Heart H. S. Box 102A Harcourt Dr., 
Route 7, Greensburg — The Photoelectric Effect Applied to Control 


of Artificial Street Lighting 
Henry, Cyrus Pershing (17) Punxsutawney Area Joint H. S. Box 137 Big 
Run Experiments on the Distillation of Crude Coke Oven Tar 
Winter, Harry Clark (16) State College Sr. H. S. 505 S. Pugh St. 
Experiments in Electrophoresis 
Koh, Robert (16) Tarentum H. S. 1118 Park St. 
Bonding of Silver Brazed Stainless Steel Joints 


*Ball, Barbara Ann (17) Academy of Notre Dame 335 Upper Gulph Rd., 
Strafford, Wayne Presence of Dirt and Metallic Substances in Com- 
mercial Soaps 
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Zwicky, Arnold Melchior, Jr. (17) Wilson Joint H. S. 24 Valley Rd., 
Wyomissing An Inductive Analysis of the Patterns of Recurring 
Decimals 

Carroll, George (17) Westtown School Rt. 1, Berwick, Pa. 

Report on the Ciliates in the Arboretum Pond 


RHODE ISLAND 
Cameron, Alan Garrott (17) Barrington H. S. 5 Sachem Rd. 
Experimenting with Transistorized Oscillators 
Carleton, William Michael (17) Hope H. S. 273 Rochambeau Ave. 6 


=i 


A 50-Year Analysis of Sunspot Cycle Relationship to Climatic Vari- 
ability of Hillsgrove, R. I. 


SOUTH CAROLINA 


Wyman, Bostwick Frampton (16) Dreher H. S. 4408 Woodside Haven 
Dr. A Study of Geometry in N Spatial Dimensions 


SOUTH DAKOTA 
Schnute, Jon Theodore (17) Hot Springs H. S. 106 S. Connor St., Box 
849 Applications of the Differential Calculus to Polar Equations 


Cihak, Robert James (17 Yankton H. S. 306 Maple St. 
The Resolving Power of a Lens 


TENNESSEE 
Bushore, Arthur William (17) Bristol H. §S 700 Georgia Ave. 
Designing and Building Plasma Jets 


Mallette, Vincent de Paul, Jr. (18) The McCallie School 7249 E. Brain- 
erd Rd. 11 An Electrical Combination Lock 


Erickson, Harold Paul (18 Notre Dame H. S. 2710 E. 12th St. 4 
Design and Construction of an Electronic Saxophone 


Johnson, Charles Edward (17) Central H. S. 5102 Holston Dr. 14 
Purification of an Organic Compound 


TEXAS 
Hankamer, Jorge Elwood (17 Alvin H. S. 2007 Blum St. 
Experiments with Solid-Fuel Rockets 
Feuerbacher, David George (17 S. F. Austin H. S. 3111 Daney St. 2 
Nature and Characteristics of Fundamental Particles 
Hurt, Ronald Wayne (17) 5S. F. Austin H. S. 6400 Armold Dr. 5 
Factors Affecting the Stability of Porphyrins 


*Moses, Mary Catherine (17 S. F. Austin H. S. 2500 Winsted Lane 3 
Factors Affecting Vitamin C Loss 


Pratt, Terrence Wendall (17) McCallum H. S. 5001 Ridge Oak Dr. 3 
Testing the Feasibility of Using Diatomaceous Earth as an Agent for 
Controlling the Speed of Reaction of Solid Rocket Fuels 


Fischer, Michael Christian (17 Coleman H. S. 419 E. Tenth St. 
New Concepts in Wave Theory 


Goode, John Vivian (17) Hillerest H. S 1656 Miron Dr. 20 
The Color Electronic Microscope 


Perkinson, Roy Lee (17 Hillcrest H. S. 7544 Rambler Rd. 31 
An Improved Cloud Chamber 


*Truitt, Linda Elaine (16) Denton Sr. H. S. Box 5433 N. Texas Stat 
College Synthesis of Some 1-Substituted-2-Methylnapthimidazole-4, 
9-Diones 


UTAH 


Thorne, Kip Stephen (17) Logan H. S$ 226 W. Ist South 
A Four-Dimensional Geometry 


Linford, Gary Joe (17) East H. S 2244 S. 20th East 
Building an Observatory 


VERMONT 
Menard, Dwight Thomas (17) Shoreham H. S. Shoreham 
Trisection of an Angle 


VIRGINIA 


Taylor, Albion Dennis (16) Washington-Lee H. S. 2319 N. Nottingham 
St. 5 Orbital Calculus 


°Myers, Mary Louise (17 Eagle Rock H. S. Glen Wilton 
Endocrinology and the Effects of Hormones 












































Salem Rudd, Ashton Cauthorn III (17) Andrew Lewis H. S. 3304 Woodland 

Dr. S.W., Roanoke — Effects of Microwaves on Paramecia and Amoebae 
WASHINGTON 
Westport Erickson, Gary George (17) Ocosta H. S. Pacific Rd., Grayland 
Construction of a Six-Inch Reflector Telescope 
WEST VIRGINIA 
Charleston Lang, Roger Medbury (17) Stonewall Jackson H. S. 701 Red Oak St. 2 








Production of Geometric Forms without Mass i 
Lovejoy, William Dana (17) Stonewall Jackson H. S. 1240 Park Ave. 2 
Production of the Chemotherapeutic Agent, Penicillin, from the Mold 
Penicillium Chrysogenum 
Singer, June Whitfield (17) Stonewall Jackson H. S. Box 608, Hurricane 
The Atom and the Behavior of Atomic Rays and Particles 
WISCONSIN ; 
La Crosse Gollnick, Daniel Archie (17) Central H. S$. 4012 Glenhaven Dr. i 
Effect of Natural Phenomena on Cosmic Ray Intensity | 


Schofield Owzarski, Peter Cecil, Jr. (17) D. C. Everest H. S. 206 Yawkey St. 
Rothschild — Experiences with Solid Rocket Fuels 


STATE SCIENCE TALENT SEARCHES 


All State Science Talent Searches are authorized by special arrangement with Science | 
Clubs of America. Those desiring information on or details of the results of State Science 
Talent Searches should send their inquiries to the Directors in the respective states. For a | 
prompt reply, send a stamped, self-addressed envelope with your inquiry. 


Alabama: Alabama Academy of Science j 
Dr. Emmett B. Carmichael, Prof. and Head, Dept. of Biochemistry, Alabama Medical 
College, Birmingham 

Arkansas: Arkansas Academy of Science 
Dr. Leo Paulissen, Asst. Prof. of Bacteriology, University of Arkansas, Fayettevill 

Connecticut: Connecticut Academy of Arts and Sciences 
Dr. David J. Blick, Assoc. Prof. of Science Education, University of Connecticut, Storrs 

District of Columbia: Washington Academy of Sciences 
Dr. Leo Schubert, Chm., Dept. of Chemistry, American University, Washington 16 

Florida: Florida Academy of Science 
Dr. Robert D. MacCurdy, College of Education, University of Florida, Gainesville 

Georgia: Georgia Academy of Science 
Mrs. Helen Camp Richardson, 38 Peachtree Circle, N.E., Atlanta 

Illinois: Illinois State Academy of Science 
Dr. G. R. Yohe, State Geological Survey, Natural Resources Bldg., Urbana 

Indiana: Indiana Academy of Science 
Mr. Richard W. Schulz, Dept. of Physics, Purdue University, Lafayette 

lowa: Iowa Academy of Science 
Dr. F. E. Brown, Professor of Chemistry, Iowa State College, Ames 

Kansas: Kansas Academy of Science 
Dr. S. Winston Cram, Chm., Physical Science Div., Kansas State Teachers College, Em- 
poria 

Maine: University of Maine 
Dr. George T. Davis, Assoc. Prof. of Education, University of Maine, Orono 

Maryland: Maryland Academy of Sciences 
Dr. Thomas King, Enoch Pratt Free Library Bldg., Baltimore | 

Massachusetts: Museum of Science, Boston 
Dr. L. B. Rogers, Assoc. Prof. of Chemistry, Mass. Institute of Tech., Cambridge 39 

Michigan: Michigan Academy of Sciences, Arts, and Letters 
Prof. C. L. Schloemer, 146 Natural Science Bldg., Michigan State University, E. Lansing 

Minnesota: Minnesota Academy of Science 
Dr. Arthur F. Nelson, Prof. of Chemistry, State Teachers College, St. Cloud 

Montana: Montana State College 
Dr. Adrien L. Hess, Assoc. Prof. of Mathematics, Montana State College, Bozeman 

Nebraska: Nebraska Academy of Science 
Dr. James A. Rutledge, Assoc. Prof. of Secondary Education, Univ. of Nebraska, Lincoln 8 

New Hampshire: New Hampshire Academy of Science 
Dr. R. L. Blickle, Prof. of Entomology, University of New Hampshire, Durham 

New Mexico: New Mexico Institute of Mining and Technology 
Dr. John Harty, Prof. of Physics, New Mexico Institute of Mining and Technology, Socorro 
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North Carolina: North Carolina Academy of Science 

Dr. John A. Yarbrough, Prof. of Biology, Meredith College, Raleigh 
Oklahoma: Oklahoma Science Service 

Dr. Horace H. Bliss, Assoc. Prof. of Chemistry, University of Oklahoma, Norman 
Pennsylvania: Pennsylvania Academy of Science 

Dr. William Uricchio, Head, Dept. of Biology, Mount Mercy College, Pittsburgh 13 
Rhode Island: Brown University 

Dr. J. W. Kling, Dept. of Psychology, Brown University, Providence 12 
South Carolina: South Carolina Academy of Science 

Prof. H. F. Trotter, Dept. of Physics, University of South Carolina, Columbia 1 
South Dakota: South Dakota State College 

Mr. Kenneth E. Howard, Asst. Prof. of Chemistry, South Dakota State College, Brookings 
Tennessee: Tennessee Academy of Science 

Mr. James L. Major, Chemistry and Physics Teacher, Clarksville H. S., Clarksville 
Texas: Texas Academy of Science 

Dr. Wayne Taylor, Asst. Prof. of Education, Extension Div., University of Texas, Austin 
Utah: Utah Academy of Sciences, Arts, and Letters 

Dr. Lincoln Ellison, Chief, Div. of Range Management Research, U. S. Dept. of Agri- 

culture, Forest Service Bldg., Ogden 
Vermont: University of Vermont 

Dr. G. Chapman Crooks, Prof. of Chemistry, University of Vermont, Burlington 
Virginia: Virginia Academy of Science 

Dr. W. S. Miller, Chm., Div. of Sciences, Randolph-Macon College, Ashland 
West Virginia: West Virginia Academy of Science 

Dr. William D. Creasy, Assoc. Prof. of Biology, Fairmont State College, Fairmont 
Wisconsin: Wisconsin Academy of Science 

Dr. Roy J. Christoph, Chm., Dept. of Biology, Carroll College, Waukesha 


Positive Ions A fect Living Tissue 


> Positivety charged air particles or 
ions have now been found to cause 
changes in living tissue, just as their 
negatively charged counterparts do. 

When the trachea or windpipe of 
rabbits was exposed to the positive 
ions the mucus flow was slowed down 
and the tissue much more 
sensitive to mechanical damage, Drs. 
Albert P. Krueger and Richard F. 
Smith, University of California, Berk 
eley, reported in the December Pro 


became 


ceedings of the Society for Experi 
mental Biology and Medicine. 
Negatively charged ions have been 
reported to help cases of asthma and 
hay fever as well as reduce the pain 
in bad burn Earlier reports 
about positive ions, however, indicat- 


cases. 


ed that they caused stopped up noses 
and headaches, so their effects were 
studied on the rabbit trachea. 

The action of the cilia, the tiny 


Frespruary, 1958 








hairs that help move mucus and for- 
eign particles along the trachea, was 
slowed down from the normal rate 
of 1,400 to 1,500 beats per minute 
to 1,100. Sometimes it was stopped 
altogether by the positively charged 
air. 

The mucus flow and clearing abil- 
ity also decreased markedly or com- 
pletely stopped, the researchers re 
ported. 


The positive ions made the cilia 
peculiarly vulnerable to mechanical 
damage. A gentle swab with wet 
cotton stopped them from beating 
when the tissue was receiving posi- 
tive ions. 


It is not at all obvious why air ions 
should have any ability to influence 
tissue. Nevertheless, evidence is col- 
lecting which proves that it does, the 
authors concluded. 
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Book oF INDUSTRIAL SoL- 
vents: Volume II, Halogenated Hy 
drocarbons — Ibert Mellan — Rein- 
hold, 267 p., illus., $7. A reference 
work for workers in industries using 


Sourc! 


solvents. 


EXPERIMENTAL CrysTAL Puysics - 
W. A. Wooster — Oxford University 
Press, 115 p., illus., $2.90. Containing 
simple experiments intended to teach 
the fundamentals of the subject. 

Tu CARBON IN PHoTo 
sYNTHEsIs — J. A. Bassham and M. 
Calvin — Prentice-Hall, 104 p., illus., 
$3.00. One of the most intriguing 


PaTH oO! 


problems facing scientists is the meth 
od of discovery by which the green 
leaf converts the 
human foed. 


sun's energy into 


Dynamic Aspects oF BIiocHEMISs- 
rry — Ernest Baldwin — Cambridge 
University Press, 3d ed., 526 p., illus., 
$5.50. For undergraduate students, or 
ganic chemists and clinicians. 


— Willard F. Lib 
by and others — Simon and Schuster, 
206 p., illus., paper, $1.45. A samp 
ling of modern advances in this sci 
ence. 


New CHEMISTRY 


INTRODUCTION TO PRoTEIN CHEMIS 
try — Sidney W. Fox and Joseph F. 
Foster —- Wiley, 459 p., illus., $9.50. 
Intended as a readable, integrated and 
relatively comprehensive introduction 
to the field presenting the rudiments 
of knowledge. 

MoperN MIRACLES OF LABORA 
Tory — Frank Ross, Jr. Lothrop, 
Lee and Shepard, 224 p., illus., $3. 
Telling young people the history of 
chemistry from the earliest develop 
ment of pottery and dyes. 


THE 
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Book a denen tions 
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Catatysis tN Practice: A Collec 
tion of Papers Originally Presented in| 
Philadelphia, Pa., in April, 1957, Un 





der the Auspices of the Philadelphia’ The 
Wilmington Section of the American} info 
Institute of Chemical Engineers and} lab 
the School of Chemical Engineering, 
University of Pennsylvania — C. H. 
Collier, Ed. — Reinhold, 153 p., illus, 
$3.95. Actual methods, economics and} The 
problems as presented by leading! bra 
practitioners in chemical process in- 
dustries. 

AvutTomosBiL—E ExHAUsT AND SMov 
Foxmation — W. L. Faith, N. Ad oo 
Renzetti and L. H. Rogers — An adr 

7 Wwol 


Pollution Foundation, 103 p., illus., 

aed irs ; 
paper, 93.00. Chis report summarizes 
the work done to date and points out 
the obstacles to finding adequate 
methods of controlling automobile ex 
haust emissions. 


MicrocHEMICAL JouRNAL, Vol. I, 
No. 1 — Nicholas D. Cheronis and 
others, Eds. — Interscience for Metro- 
politan Microchemical Society, Semi- 
annual, 166 p., illus., $9.60 per year. 
A journal devoted to the application 
of microtechniques in all branches of 
science. 


A Manuva oF Paper GAN 
GRAPHY AND Paper ELectTropHoresis PR T! 
— Chichard Block, Emmett L. Dur-}! fo 
rum and Gunter Zweig — Academic, cee 
2nd ed., 710 p., $12.80. A practical }* oh, 
manual of tried and proved proce-}. dy 


VE 


CHROMATO- 


. ye "LI: - fings, 

dures, with classified bibliography of py di 
> M article bacl 
over 1809 articles. k. Bs 


ELEMENTARY QUANTITATIVE ANALY- plar 
. y iclot 
sis — Harold F. Walton — Prentice-\ ora 


Hall, 342 p., illus., $5.75. Intended for EMIS 


a one-semester course. Ord: 
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|The Modern Approach — To Modern Science 


CHEMISTRY 


The Magazine for teachers, students, amateurs — featuring teaching aids, career 


erican| information, student tips and up-to-date explanations of course material, home 
s and} laboratory projects and insights into chemistry’s place in industry. 


ering, 
i 


illus. 


CHEMISTRY 


cs and) The magazine that belongs on every science club’s must list, in every school li- 


-ading! brary, on every science fair organizer’s reference shelf, in every home laboratory. 


“ss in 
’ _ ‘ y 
CHEMISTRY 
SMoc 
N. A The magazine that every professional chemist, chemical engineer and chemical 
va ‘i. administrator should have sent to his family so they may better understand his 
— An : : 
‘lu work at the laboratory and in the office. 
Seq 
1arizes 
Its out COMING SOON IN CHEMISTRY 
equate Chemistry at the National Bureau of Standards 
ile ex Air Pollution 
Careers in Chemistry 
: Benzene in the Home Lab 
ol. I, Military Chemist 
is and Chemistry quizzes, highlights from chemical his- 
Science Fair and Science Talent Search 
Metro- Projects, chemical meeting news 
Semi- 
year. 


— «2 
VE A DOLLAR! 


)MATO- RGANIC CHEMISTRY 
oRESIs PR THE HOME LAB 


_Dur-§! for school use and 
eur alike. Over 120 ex- 
demic, ents on organic reac- 
ortius s, alcohols, aldehydes, 
actical }, other organic prepara- 
proce 4} dyes, perfumes and 
tings, plastics, etc. Lab- 
yhy Ol fy directions interspersed 
background and com- 


6. By Burton L. Hawk. 


\NALY-fular price $2 bound 
y _, Cloth. Only $1 when 
entiCe- | ordered with a 


ed for EMISTRY subscription. 
Order Coupon at Right 
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To SCIENCE SERVICE -:- 1719 N S., N.W. -:- Washington 6, D. C. 


Enter my subscription to CHEMISTRY for one year (9 issues in- 
cluding next year’s big summer issue) at $4.00 . . . ({ ) 


Send me the cloth-bound book, ORGANIC CHEMISTRY FOR 
THE HOME LAB, regular price $2, at only $1 additional with this 


subscription 





) $4.00 enclosed ( ) $5.00 enclosed ( ) Bill me 
Name — on . a 
Mailing Address ; cient cea 
City nb Zone. .. State . 





CHEMISTRY subscription is $4.00 a year, $7 for two years 2-8 
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